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INTRODUCTION 


This manuel is intended for people who went to learn to pro- 
gram in BASIC on the Colour Computer. With e little time 
and etfort you will very soon discover that there is nothing 
very difficult sbout learning how to program your computer. 
You will be introduced to the fundamentals of BASIC and to 
the procedures of programming. Nothing és taken for granted. 
No prior knowledge is presumed. Things are expisined step 
by step. All you heve to do is to start at the beginning and 
meke sure you try everything as it comes up. Teke your time. 
Understand one stap before going to the next. 

The lay to success is to ry everything It is not enough to 
reed about it. You must do it. You don’t learn to play the 
piano, type or swim by reading a book. You learn by doing. 
Don’t worry sbout making mistakes. It is pert of the leaming 
proces If you do make a mistake, just correct the mistake 
and continue. The computer doesn’t worry about it, why 
should you? There is nothing that can be done from the key- 
board that can damage your computer. Cautions are included 
in the text when statements that might DESTROY data files 
are Introduced. Thus, feel free to try things out with your 
computer at every stage of learning. 

In general, you should follow the SEQUENCE of presente 
tion given m the text. However, Chapter 15 which discusses 
the use of tape storage may be read at anytime when you 
wish to seve @ progam on the cassette tape. While this 
manuel is written for one who wishes to learn to program in 
BASIC on this Computer, it can also serve as 8 general intro. 
duction to programming in BASIC on any system. Just 
remember that the BASIC language has many forms. There 
are slight differences between one implementation of BASIC 
and another. 

Finaity, this manual will not only help you to understand 
BASIC but it will also help you to understand the fund- 
amentais of computer programming in general. 

Have fun with your colour computer! 
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BOX CONTENTS 
This Maenesal 
Your Colour Computar. 
A power edaptor. 
A cord to connect your computer to the TV Antenne Outlet. 
A cord to connect your computer to stendard sudio cassette recorder. 
A demonstration tape. 


To ast res Compan wortine you wal need s:entout TV. a Bw tv 
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PROCEDURE FOR SETTINEG UP THE COLOUR COMPUTER 


A 


zx am 


Oacornect the serial cord fram your telewrsion set. Cormect @ cord 
fromm the TV socket on your computer to the senda sacket on your 
TV set. 

Connect your power edaptor to a normal wal AC outiet. 

Cannect the edaptor power plug to the power socket on your 
computer. 

Swatch on the power by oreming the power swrich. Check the power 
indicabon lame on the main console. If the power is on, there is a 
ted light. If there is no red Bent ewitch off and check oll your 
connections. 

Tern on the television set end select the channel, The channst thet 
you select should be one thet you do not use for regular TV programs. 


Tune to CHANNEL 1 on your VHF tslevision set 

If the screen dhows « green squere with the word READY, then the 
emt-up is all right. 

If the screen Goes net seem to Glaptey a square, tum off the power of 
your computer and check aff the connections. 

Hf the scresn dose not thew the ebove message, satach off the power 
of your computer for shout 10 seconds and switch on again. 

tt efver several attempts yow still do not succeed, saith off the power 
end check all the connections, 

if a Monivor is connected, the mentioned message should come out 
ween you turn on the power of your computer. Hf you cannot get this 
memege, turn off the power of your computer end check all the 
connections, (siso check the GRIGHTNESS level of the MONITOR) 
Ge sure to cheak the TV System of your computer. (TV os Monitor 
of PAL System should be connected to the computer PAL System. 





SIDE VIEW 
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CONNECTIONS AND SWITCH 


ON/OFF SHA TCH 
It controls the power supply to the ‘computer, whan it is swa tched on, 
a red indicator light (8) should show on the top right hand corner. 


POWER SOCKET 
The cord from the power sdleptor is Connectad to here. 


CASSETTE SOCKET 
This is the cassette input/output socket. Your cassette tape recorder is 
cowected to here. 


MONITOR SOCKET 
H you are using @ Moniter, then it is connected at tha location 


MEMORY EXPANSION 

(f you decide to use 8 Memory eExpansan modube with your coraputer. 
pst resnove the cover trem this aperture and insert the memory 
expansion modules. (BE SURE TO TURN OFF THE POWER BEFORE 
INSERTING OR REMOVING ANY EXPANSION MOOULE) 


PERIPHERALS 

Peripherals auch as Pronter intertace module or Joystick are connected 
at thas locepon. (BE SURE TO TURN OFF THE POWER BEFORE 
INSERTING OR REMOVING ANY EXPANSION MOOULE) 


TV 30CKET 
The cord canraecting the television antanne socket to your cornputer 
8 Corunected to here. 


INDICATOR LIGHT 
it incBcates the power supply to your computer. When the power 
sevuch it turned on. 1t showld glow. 


COLOUR DEFEAT SwiITCH 
For those using 9 green monctor, switch the selector to B/W position. 


PRECAUTIONS 


1, Keep the mein und avey from lauide. 


Avoid exposing the Mam UNA to excessive heat. Store wn a Gry place. 


wo 


Sartch OM the power and disconnect the power plug when not in use. 
4. Oo nat drop the mein unit. Handie it with care. 
6. Make sure the power is turned off when enserting or removing eny 


eapanson modules such as Memory Expansion Module or Pranter 
inesrtace Module. 


TROUBLE SHOOTING CHECKLIST 
SvnerToM 


1. WNolndcleter Lat — The Mains supply not turned on or badly 
connected. 
— The Power Adaptor not properly connected 
or bay contacted. 


— Power switch not termed on. 
— The power plug bedly connected 


2. We Screen Display -— Aerial cord not property connected or bedly 
cortected. 
— The TV set not property wed. 
— Misconnection between the TV 001 end the 
Monstor socket. 
— WMiaconnection between the Monitor and TV 
socket. 


3. Screen Oveplay without We READY Signal 
— Improper set-up procedure, with off the 
power for a while and switch on again. 


4, Areaormal Performance - improper set-up procedure. Suntch off 
the power for a while and sevitch on 
a908n. 

6. Cossette Loading and — Cassette Interface Cord not property 

Seving Noe Working connected of bedby comacted 


— Thetone and volume level of the crssette 
recorder mot set at proper range. Piesce 
reter to Basic Programremy Manuel) 


(f none of the above work, please comact your neerest OGE Oower. 


The toltowing message is valid for NTSC FCC version of Laser 310 onty, 


This equipment generates and vest radio frequency energy and if net 
installed and used property. tet a, in strect, accordance with the 
marutaecturer's inctrucboes, may cause interference to recho and 
television reception. it has been type tested and found to comply 

with the limits for a Class B computing device in ectordance with the 
tpeafications in Subpert J of Pert 165 of FCC Rules, which are designed 
to provide reasonable protection aguins: such interference IA 8 residental 
ingraligtion, However, there is no guarantee that interference will not 
occur in a pervade watallation, Hf this equepment dost cause interference 
to reco or televesion reception, which can be determined by turning the 
equipment off and on, the user is encouraged to try to correct the 
interference by one or mare of the folloming masnures: 

Reartent the reoarving antenna 

Relocete the computer with respect to the receiver 

Move the computer awey fom the receiver 

Pbug the computer into a Gifferent outlet so that computer end recesrer 
are on different branch circuits. 

1? neceteary, re user should consult the dealer or en experienced redio/ 
whevidion technaian tor additeonal usggestions. The user may find the 
foltewing booklet prepared by the Federal Carnmunicebons Commission 
helpful: 

‘How to identify end Resolve Racio TV Interference Probdlerss’. 

Tha booktet is eveilable from the US. Government Printing Oftice, 
Weshangton, OC 20402, Stock No. 004-000-00346 4. 
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CHAPTER 1 


THE COMPUTER 


WHAT IS A COMPUTER? 

WHAT MAKES UP A COMPUTER SYSTEM? 
WHAT IS A PROGRAM? 

COMPUTER LANGUAGES 

BASIC 


WHAT IS A COMPUTER? 


A computer is a device which performs various operations 
based on instructions given by the person who uses it. The 
computer cannot tell the user how to solve e problem. it has 
to be told what to do. The computer cannot think. Yet it isa 
very effective tool in the hands of e competent and ex- 
perienced user. 


A computer system consists of a number of machines or 
devices where operations ere coordinated by a central control 
unit. These machines when working together are able to per- 
form simple logical and arithmetic processes such as com- 
pering two numbers. They can also read in information, store 
this information end give out results in e form understand 
able by us. 
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WHAT MAKES UP A COMPUTER SYSTEM? 


Generally a computer system consists of the following units: 


iti) 


iv) 


v) 


Central Processor Unit (CPU) 

This can be considered the brain of the computer 
system. it performs operations specified in the instruct- 
ions, such as arithmetic end logical operstions. 

Memory Unit — Information and instructions given by 
the user or generated by the computer are stored here. 
This unit is inside the computer. The CPU gets in- 
formation from it directly. 

Mess Storege Unit — This unit is outside the computer. 
It stores instructions and information given by the user 
or generated by the computer. The tape storage unit end 
the floppy disk units are examples of mass storage units. 
Informetion stored in these units has to be transferred 
to the internal memory unit before the CPU can process 
It 

Input Device — As the neme suggests this allows the user 
to enter instructions oc information to the computer. 
The keyboerd is an exemple of an input device. 

Output Device — This receives information or results 
sent from the computer. Examples are the printer end 
the TV screen. 


The input and output devices together act as a two-wey Com- 
munication channel betwean the computer user and the com- 
puter system. 


Although computer systems vary in size, all practical com- 
puter systems require the above mentioned units. 





Configurssen of e Commune Syttam in q@aerd 
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WHAT IS A PROGRAM? 


A progrem is a set of instructions. The process of specifying a 
set of inetructions for s computer is called programming. The 
indwidusl preparing @ program is celled e programmer. The 
programmer feeds in or ‘inputs’ a series of instructions (the 
program) which tells the computer the steps to teke to com- 
plete the task required of it. 


COMPUTER LANGUAGES 


There sre two steps involved in prepering a program for a 
computer. First the programmer must know what instruct- 
lons to specify and the order in which to specify them. 
Second, he must be sble to communicate his instructions to 
the computer. Communicstion is sccomplished by means of 
&@ programming ‘lanquegs’ which the programmer writes, and 
the computer ‘reeds’. 


There sre meny progremming lengqueges in use todey. Some 
ate designed for very specialised applications. Others are de- 
signed for more general use. BASIC Is a languege in the latter 
category. 


BASIC, an acronym of Beginners’ All-Purpose Symbolic in- 
struction Code, is e powerful programming languege. BASIC 
has 8 sknple English vocabulary, few grammatical rules and it 
resembies ordinary mathematical notation. To instruct your 
computer you must know BASIC. It will be introduced 
gradualty and explained at each step. 


Programs written in BASIC ere transieted by 2 lenguegs trans 
tation program into a tanquage that the central processor unit 
understands. This lenguege trensiation program is ceed the 
BASIC Interpreter, and is contained in the main console. 
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HOW TO USE YOUR 
COLOUR COMPUTER 
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THE PRINT COMMAND 

SYNTAX ERRORS 

EDITING 

INSERT 

CLS 

A LOOK AHEAD 


TO START 


When you have set up your colour computer and switched it 
on, your TV screen should look like this. 


VIDEO TECHNOLOGY 
BASIC V2.0 
READY 





READY tells you thst the computer is waiting and as the 
word suggests is reedy to receive your instructions. The 
flashing squere, the CURSOR, tells you exactly where you 
are on the screen. That is, where any information you feed in 
from the keyboerd will appeer on the screen. 


The computer hes 2 charecter dispisy modes. One is the 
black character mode, ss you can ese on the screen now. An- 
other is the green character mode. The character displey 
modes can be selected by 2 methods. 


The first method is very simple. Switch off r colour com 
puter and then kesp holding the key when you 
gwitch on the computer agein. Now you cen see the green 
charecter diapley mode on the screen. 


The second method is to key in commands to the computer. 
At this moment, you may just type in these commands 
word by word. Later you will see how these commands work. 
The bleck character display mods can be selected by typing: 
POKE 30744, 6 [RETURN] 

The green character display mode can be selected by typing: 
POKE 30744, 1 


Now, try thess commends to sse the effect. 


Note: means pressing the key labelled 


“RETURN” once. 


HOW TO OPERATE THE KEYBOARD 


The keyboerd of your computer looks complicated but it is 
reality not too difficult to operste. Most of the lsys should 
look like: 





Mest keys comprise of 4 labels, LABEL 1 to LABEL 4. 
Each label cen be typed by different methods. 

LABEL 1 — Just press the key and gst LABEL 1. 

LABEL 2 — Press the key and the (SHIFT) key simuttene- 


ously. 
Graphics characters ere this method. 
LABEL 3 — Press the key and the key simultane- 


ously. 

This is the powerful statement entry. Some 
labels with the inverse charecters are those com- 
mands thet exeoute immediately but without 
&@ message appesring on the scresn. 


LABEL 4 -First press the [CTRL] ond keys 
simultaneously. This will enter the FUNCTION 
mode. Then press the eppropriete key and the 
[CTRL] key simuttaneoysty. 


Let us take the(@) key as an example. To get the number [9] 

just press the key. If you wish to get READ, hold down the 
POTEE| ay and et 0 es ee the (9) key. 1 you 
wish to get the bracket on the [ff] key, hold down the 
[EHIIFY) ley ard ac the samme time prees the (9) key. 


To gst ABS ( , which is below the( 9] key, is alittle more 
complicated. First press the CTRL) key end hold it down 
while you press the [RETURN] key once and then press the 
key. ABS ( will appeer on your screen. All it takes is a 


little practice. If you ere wondering “What would happen if 
1 did.....%” go sheed and do it and find out for yoursslf. 


(IDL es 
SOS eee ee ee 
[ILL tt 
CI Ree e eae sce 
ae 
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THE PRINT COMMAND 

You instruct your computer using the lanquege of BASIC. 
The computer can obsy st-once, or it can store the instruct- 
ions and run them later as a program. Let us now instruct the 
computer to act at once. To do this, we need our first word 
fram the BASIC language: PRINT 


LUI IO LI) 
JODO Le} 

C TT 1 VY LOICIDI ) 

C JUIDUILOUILU 


Note: In looking st the operation of PRINT es our fint 
BASIC command, we will be using the [RETURN] key neer 
the top right-hand corner of the keyboerd. This key is used in 
BASIC to let the computer know when we heve finished 
feeding in 8 command, so that it can go sheed and either 
carry out the commend, or store it sway in its memory to 
run leter. Do not confuses this (RETURN) key with the 
BASIC command RETURN (ebove the [H) key on the key- 
board), which we will meet leter. 


When using PRINT or any other statements you can type out 
each letter, e.g. P, R, 1, N, T or you can just the appro- 
priests combination of keys, in this cess (Cl and 

(CTRL-+P) to get the Keyword. Try it out on your computer. 


Nowe: (CTRL-P) means that you press the and [P) 
keys simultaneously. 

Whichever wey you type in PRINT the computer knows thet 
it hes to print what follows on the screen. For simplicity, you 
can just type’?’ to represent the commend PRINT. 


For example, type PRINT 6-3 end the screen should look like 
this, 


PRINT 6-3 @ 


Notice that when you press a key there ie 8 (BEEP) sound. 
This tells you thet the key has registered and is helpful in 
that you do not constantly have to check the screen. 
Moreover, if you keep holding a key (or keys), the seme 
character (or characters) is sent to the computer until you 
leave thet key (or keys). If the totel number of characters 
you typed in exceeds 64, the key-repesting function will 
stop. This is because the maximum number of characters 
that each statement can contain is 64. 


Now press [RETURN] and your screen should look like this. 





By pressing the [RETURN] you heve told the computer that 
the messegs is completed end you want the line executed. 
Remember then to press [RETURN] efter each completed 
rreneege. 


SYNTAX ERRORS 


You may find the following appearing on your screan. 


? SYNTAX ERROR 
e 


This means SYNTAX ERROR. A syntax error is usually due 
to incorrect punctustion or e typing error. 


= pu type in PRIMT 6.3 and then press the 
RETURN, key your scresn will look like this. 


PRIMT 6-3 


? SYNTAX ERROR 


READY 
| 





In addition to SYNTAX error there are 8 number of other 
errors that may occur. The verious error types are listed in an 
appendix. These error messages tell you the reasons why your 
progrems go wrong. if you are familiar with these meeseges, 
you can make use of them to correct your progrems quickly 
end successfully. 


EDITING 


If you make a mistake while you sre entering 8 program 
statement, you can use the [CTAL | and the eppropriete key 
to move the cursor back to the wrong entry to make e 
correction. 


PRIMT 8 


Fiest move the cursor over T by pressing | (CTRL). 
Prem [RUBOUT) (CTRL-;) and T will di . Move the 
curoer over M by (CTRL). Depron (ROSOUT] (CTRL 
-d again and M will disappeer. Then type in NT to get PRINT. 


More genereily, you can meke corrections to your program 
lines using the oursor movement arrow keys. Also use the 


(CTRL-L) and the [RUBOUT) (CTAL-;). 


There are four directions in which you can move the 
CURSOR: left, right. up and down as indicated by the bleck 
arrows on the keyboerd. You will find these at the SPACE 
ber and the bottom right hand comer of your keyboerd. 


Let us take an example. If you have typed in a line, then the 
CURSOR is st the right side of the screen. Let us suppose 
you have med¢ s mistake at the beginning of the line. You 
want to delete this Kine. Press [«-] (CTRL-M). Keap pressed 
untii the CURSOR has moved beck to where it, in 
this cass, the charecter ‘H'. Then press the «CTRL 
-3) end keep pressed until the line is erased. 


if went to eliminate JOHN, move the CURSOR to J by 
(CTRL). Press [RUBOUT) (CTRL-.). Keep pressed 
and see what happens. 


It is also possible to type in a letter over snother letter. Let 
US suppose you want to change JOHN to JAMES. Pasition 
the CURSOR over O by pressing (CTRL). Type in 
AMES end you get JAMES. 


Suppose that after having typed HELLO JAMES you decide 
to change the neme again. However this time suppose the 
CURSOR is on a tower line. Well all you do is to pres 

(CTRL- .). You will find that the CURSOR will move 
up to the line you went to change. Each ame you pres 
(§) crat- .). the CURSOR will move up one line. Once 
you have reached the line you wish to edit you can just cerry 
on the same way as the example above. 


To temiliarise yourself with editing you need to experiment 
with it. Here as elsewhere the old adage holds true: Practice 
Makes Perfect. 


INSERT 


This allows you to insert cherecters starting at the position 
the CURSOR is In without changing what is alresdy there. 
For example: you wish to insert § in JOHATON between the 
N and the T, 


Well you move the CURSOR to the T press INSERT) (CTRL- 
L) (which will put you into the INSERT Mode) end then 
type S. Your dispiay should now look like this: 


Be sure to press [RETURN] sfter you finish editing This will 
updste the current line where the CURSOR is located. This 
ls particularily important with numbered program lines. If 
you forget to do so, the original line is still kept in the pro- 
gram. 


CLS 


As you heve guessed by now [CTRL] meens control. If you 
wert to clear the whole screen, press (CLS) (CTRL-H) end 
then press [RETURM . This will clean the screen but it will 
not clean the memory. The program will be wiped out from 
memory if you press (CTRL-S). It will also be wiped 
out if you disconnect the power from the computer. 


A LOOK AHEAD 


At this stage you are probably very eager to jump ahead and 
see whet your computer is capable of. So using your nevwty 
scquired ability try typing in these programs. 


Be careful to type in everything. Do not worry about under- 
standing the commands at the moment. 


1) To get all the characters on the screen type this. 


Example: 






FORI=@TO! 
FORJ=070255 [RETURN 

POKE 28672 + 1°256 + J, J 
NEXT 

NEXT 
Goro 69 [RETUBN) 

RUN 








VBTCTezws 










To stap this program, press (BREAK (CTRL—). 


2) To see some of the colour possibilities: try this one. 


Example: 


moog (1) (RETURN) 

FOR Y=@7T0 15 
FORX=1 T04 
COLOR X 
FOR K =@ TO 31 
SET (X°32 - 32+K,Y) (RETURN) 
NEXT 

NEXT [RETURN 

NEXT 

10@ GOTO 10 

RUN 


10 
20 
3D 
4g 
68 
68 
70 
8&0 
90 





To return to Text mode, press (CTRL—). 
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SIMPLE INSTRUCTIONS 


To use the computer as a calculator simply type PRINT 
followed by the problem end then press [RETURN] . Your 
computer, of course, cannot only add, using +, but it can also 
aubtrect using —, multiply using®, divide using / end reise one 
number to the power of another using f. +, —, °, /, are called 
operationa, and they operate on numbers called operends. 


Example: PRINT 3% 2 


and the enswer 9 will appeer. 


ORDER OF NUMERIC OPERATIONS 


When operations are combined, care must be taken to note 
the order in which the computer carries out the operations. 
The order is as follows: 


1) Minus sign — used to indicste negative numbers. 

2) Exponentistion starting at the left and moving right. 

3) Multiplicstion and division (which ere given the seme 
order of precedence). Here too the computer moves from 
left to right. 

4) Subtraction and addition moving from left to right. 





A) 
PRINT 312% 2¢2 
Example. 6561 
This is done by squering 3 to get 8. Then 
squaring 9 to get 81, and then squering 81 to 
get 6661. 
8) 
PRINT 6 °2+3 
Example: 


Here the computer first multiplies 6 X 2 and 
then edds 3. 


PRINT 6+3°4+68 





First the computer carries out the multi- 
plication and division and then adds to give 
6+ 12+ 2. 


BRACKETS 


All operations within brackets will be carried out first before 
the other operations. 


eusacie: PRINT 18N3 + 3) 


Where brackets ere placed within breckets the innermost 
bracicets ave calculated first. 


PRINT 20/1 + (34 2)) 
2 





CHAPTER 4 


CONSTANTS AND 
VARIABLES 


CONSTANTS 

VARIABLES 

LET 

SEMI-COLONS AND COMMAS 
COLONS 


CONSTANTS 


In the previous chapters we heve been using constants. A con- 
stant is, of course, something which doss not chenge end can 
be esther positive or negative. The number 6.32 is a constant. 
Moving onto 6.33 just gives @ different constant. 


The range of a number in the computer is —16" < X <16™ . 
The lowest positive number is 19°" . 


VARIABLES 


A veriable, as you might surmise, is something which chenges. 
In Y © X + 3 both X and Y ore veriables as they have many 
possible values. A variable can be denoted by any letter of 
the siphabet, any two letters, or by a letter and e number 
providing the letter comes first. For exarnpie, A, AS, AG. 


The varieble name can be any fength but only the first two 
charecters will be recognised by the computer. For example, 
the computer will consider HELLO to be the same variable as 
HE. 


A variable name cannot be or include any of the commend 
words like LET of PRINT. there ere 3 types of veriebies in 
total, nemely: 


eo) real : — can have decimal value, 0.9 A °35,0r A= 
1€3. 

b) integer : — cannot heve decimel value, e.g. A% © 3. 

c) string :—contain a string e.g A$ = “ABCD”. 


LET 


The command LET cen be used to assign 2 velue to a veri- 
able. if a variable is not sasigned e velue it is assumed to be 
eque!l to zero. The verleble will keep its essigned value until 
another LET, READ or an INPUT command is used to 
Change the value. 


Example: LETA=7 
LETB-9 Aen 11 
PRINTA+8 RETURN 
16 





In BASIC the = sign does not mean the seme as it usually 
does. Here it tells the computer to gwe the veriable on the 
left hand side the same value as the right hand side. 


The left hand side of the statement must atweys be a veriabie. 
Heve a look at the next example. 


Exemole: LETA#=2 
LETB-3 RETURN 
LETC" 20 


LETA=24A 
LETO"3+D 
PRINT A; 8; C;D 
43203 





In the fourth line we see thet A is assigned 8 new velue of 2 
plus the old value of A, which was also 2, giving a total of 4. 


In the fifth line we see thst D is given the value 3 ¢ D, as zero 
is the value given to eny verieble without en assigned velus. 
However, it is a good practice to predefine all veriabies. 


Note thet in your computer it is not strictly necessery to use 
LET to assign a value to veriable, and A - 7 will carry out the 
same function ss LET A = 7. 


SEMI-COLONS, COMMAS 


If more than one item is included in a PRINT statement the 
ttems should be seperated by either » (,) of (;). Note the use 
of the semi-colon in the PRINT ststement on pege 61. This 
causes the regults to be printed immediatety after eech other 
with a spece left for the sign of thet number. When we use 
the semi-colon with strings there is no space. 


A comme causes the requit to be printed as follows. Think of 
your screen divided up into 2 sections of 16 cherecters. A 
comme will cause the first resuit to be printed at the 
beginning of the first section — on the left side — and the 
second result to be printed at the beginning of the sscond 
section. The third requit will go beck to the first section and 
wal be printed under the first result. If a requit is longer than 
16 characters it will overlap into the next section. The next 
result will ignore this section and start at the beginning of 
the fallowing one. 


COLONS 


If you heave more than one statement on a line you must 
seperate them by using colons. 






Example:| 10 FOR! = 1 TOS: PRINT |; : NEXT|RETURN 
RUN 


LISTS OF PRINT STATEMENTS 


| 10 PRINTS RETURN 


20 PRINT 6 
30 PRINTS [RETURN 
RUN 





Your screen will show 


Example: 


SEM! COLONS AT THE ENO OF PRINT STATEMENTS 


10 PRINT 4; 
28 PRINT &; |RETURK 


38 PRINT 6; A TURN 
RUN |RETURN) 





Your sereen will show 


~ La 


In general, a semicolon pieced st the end of a PRINT state- 
ment tells the computer not to go to es new line efter 
printing. 


CHAPTER 5 


REM 

INPUT 

NEW 

RUN 

LIST 

PAUSE IN LISTING 
DELETING A LINE 


6? 


OK, so now iet’s try some simple programming. In the last 
few chepters we have been dealing with “immediate execut 
ion” — with the computer obeying immedistely. We now 
went the computer to store stetements so thet they can be 
executed later on — ‘deferred execution”. 


Heve a look at this program. 
Example: 


10 REM RAISE TO THE POWER OF 3 
20 INPUT A 


39 PRINT A;At3 (RETURN 





Notice thet esch line begins with a number. These numbers 
tell the computer not to obey immediately but to store the 
lines away. The line number governs the order in which the 
line will appear on the screen. It is useful to write the 
numbers in tens as new lines cen be leter fitted into any part 
of the program by giving them a value of sey 15 or 25. The 
range of possible line numbers is from @ to 65529. 


The REM in line 16 is sirmply there to remind you later on of 
the purposes of the progam. The computer will igqnore any 
line which starts with REM. However REM lines use memory 
epece 10 it you sre short of spece you can delete REM lines. 


t(NPUT 


The IMPUT in line 20 asks you to assign a value to the vart- 
able A. When you run this progrem, 8 question mark “?” 
will be desplsyed. The computer will weit until you type ine 
value and give this velue to the veriabie A. 


NEW 

So how do we feed the program into the computer? Well first 

feed in the [NEW] command and press [RETURN ]. This will 

wipe out any old programs end verisbles Remember the 
commend cleers the memory of the computer. 

Now type 

Example: 


10 REM RAISE TO THE POWER OF 3 [RETURN] 
20 INPUT A 


30 PRINT A; At3 (RETURN) 





You cen now run the program by typing [RUN] end pressing 
[RETURN] . The sign 7 will now appesr under RUN) This is 
the result of the INPUT statement and the computer is now 
walting for you to give a value to the veriable A. This velue 


should be typed next to 2’. 


Let's type 2 end (RETURN) 
The screen will look like this. 
Example: 


16 REM RAISE TO THE POWER OF 2. [RETURN] 
20 INPUT A [RETURN 
38 PRINTAA'3 [RETURN 


AUN [RETURN 
? 2 (RETURN) 


2 8 





By typing [RUN] end pressing [RETURN] the whole of your 
stored progrem will be executed, starting et the line with the 


smaltest line number. If he rou press [RUN] (CTRL-6) 
and then a line number before [RETUAN| , the program will 
be executed starting from that line. 


Heve a look at this program 


10 INPUT A, 8 
20 PRINTA+8 
RUN [RETURN 


Whet will happen here is first of all you will get one 7?’ for 
you to put a velue of A beside. On the next line you will get 
??' tor you to put the velue of B beside. So carrying on with 
the program above. 


10 INPUT A,B (RETURN) 
20 PRINTA+86 [RETURN 











Exemple: 





One INPUT coramend will only sccept up to two lines of 
variables. However, more than two velues can be fed in vie a 
singe INPUT command, if commas ere used to end each one 


insteed of (RETURN) . 


List 


If you went the whole program to be ditplayed in en escend- 
lng line mumber order then just type LIST and press 
RET UHI) . 


Example: | 10 INPUT A 
20 INPUT 8 


30 PRINT A;8;C:A+8+C (RETURN) 
25 INPUT C [RETUAN) 





usr [netuan] 


10 INPUT A 
20 INPUT 8 


2 INPUTC 
39 PRINT A: 8: C:A*8+C 





If you only went one line to be diepiayed then type 


ee 


Example: LIST (Line number) [RETURN 


Example: LIST 20 
20 INPUT 8 


To list pert of e program sey, lines 20 — 3@ type 


Example: LIST 20-30 
20 INPUT B 
25 INPUT C 
39 PRINT A; 8;C;A+8B4C 







If you type L/ST — 39 you will get the program listed up to 
line 30 from the start. 


If you type L/ST 39 — you will gst the program listed from 
line 38 to the end. 


PAUSE IN LISTING 


If you heve a very long program you might wish to have s 
look st a particular line while It is being listed. To do this just 


prees the [SPACE] ber when you wish the lesting program to 
stop. 


Press the same ber again to continwe. 


DELETING A LINE 


To gat rid of any program line just type the line number and 
press 


curren © 


COMPUTER PROGRAM- 
MING REVISITED 


Here are some more commends tohelp you write more 
interesting programs. 


GoTo 


This command telis the computer to go beckwerds or for- 
wards to the line number following the GOTO statement and 
then to carry on executing the progrem from thet line 
number, 


Example: 10 INPUT A (RETURN 
20 PRINT A,A‘'3 [RETURN 


39 GOTO 10 [RETURN 
RUN [RETURN 
? 





If you give the velue sey 2 to A the computer will return the 
results 2 and 8. However @ question merk will agsin eppeer 
on the ecresn asking you to give A enother value. This pro- 
cedure is the result of the GOTO statement telling the com: 
puter not to end st line 36 but to go beck to line 16 and 
start again. 


BREAK] 


Vfhen you tired of putting in different velues of A you 
Can press (CTRL—). The computer will now stop 
executing the program and BREAK IN 10 will appear on 
your screen. It should be noted thst (BREAK) is not e com- 


md, You can break any continuous progrem by pressing 
BREAK | (CTRL—). 


CONT 


If however, after stopping the program execution you feel 
there ere still some velues of A you would like to try you can 
type CONT, and the computer will stert to executes the pro- 
gram once more. CONT causes 8 program to continue efter 
stopping in response to [BREAK] (CTAL- —) or STOP, with- 
out resetting any veriebles. 


7 


STOP 


A usetul statement in programming is STOP. This causes the 
progrem to stop at the line printed sfter the STOP statement 
and cen help you to examine the results of the veriabies st 
verious stages in the program. It is eleo extremely useful 
when it comes to locsting mistakes (debugging). A liberal 
supply of STOP statements throughout @ program is there 
fore 8 good idea, until you ere sure thet it is working proper- 
ly. 


You can restart the program by typing CONT. The program 
will carry on from the next line efter the STOP. 


The END statement is used to terminate execution. But un- 
like the STOP ststement, execution cannot be continued 
otter an END statement. 


Example : 


INPUT A 

IF A>@ THEN PRINT “A IS POSITIVE: 
ENO 

IF A<@ THEN PRINT “A IS NEGATIVE”: 


END (RETURN 
PRINT “A IS ZERO” 


END 





NOTICE the STOP ststement will give you the line number 
when it ls executed. This will not happen with the END stete- 
ment. 


CLEAR 


The CLEAR statement is used to assign more memory space 
for the string veriabies. 


Example : 
10 CLEAR 108 


This commend will esign 160 bytes of mamory for strings. 
If the CLEAR command is not used, the computer will 
assume the number of bytes of memory for strings to be 64 
The use of the CLEAR command only will also reserve the 
seme number of bytes. However, if e value follows the 
CLEAR command, the computer will sesign the number of 
bytes of thet velue if you went to uss more strings in your 
program, set this number to e larger one but, st the same 
time, you will have less apece for your program. 


CHAPTER yf 


NUMERIC FUNCTIONS 





= 


WHAT 13 A FUNCTION? 


A function is a ‘law’ which when aeppiled to s certain velue 
will give a new velue. Ve call the first value the argument and 
the new velue the result. 


SOR is the square root function. So if we type 


Example: PRINT SOR (9) (RETURN) 


we will gst the enswer 3. 


In this example 9 is the ergument, SOR bs the function and 3 
is the reguit. 


Below we give a list of the numeric functions and s brief ex- 
planation. Any function which we consider to be new to the 
reader will be expleined in more detail afterwards. The func- 
tions will appear later on in programs so we don’t give 8 
sample program for each one here. 


A LIST OF NUMERIC FUNCTIONS 


Function 
ABS (X) 
SGN (X) 


SOR (X) 
LOG (X) 


EXP (X) 
INT DQ 
RAND (X) 


SIN (X) 
COS (XX) 
TAN (X) 


ATW OQ) 


What it does 

Returns the absolute (positive) velue of X 
Returns the sign of the argument 

X negstive returns — | 

X positive returns + 1 

X zero returns © 
Returns the square root of X. X cannot be 
negative. 

Gives the natural logerithm of X, Le.. the 
logarithm to the bese e (=2.71828). The 
velue of the argument must be grester then 
zero. 

Gives you the value e” — Le., the netural 
antilogerithm of X. 

Gives the greatest integer which |s less than 
or equal to X. 

Gives a random whole number between 1 
and X. If X equals zero, RNO (X) returns e 
random number between @ and 1. X can- 
not be negative. 


The argument of the trigonometrical func- 
tions is taken to be in radiens (1 radian © 
308 /2K = 57.296 degrees). The range of X 
le -0000000 < (X) < 9900000. 

This gives the remit of ARC TANGENT in 
radians. 


A FURTHER LOOK AT ABS : SGN : INT : RNO 

ABS (X) 

This gives the absolute (pceitive) value of the argument. So 
ABS (-7) = 7. 


Example: PRINT ABS (7 — 2° 4) 
I 





SGN (X) 

This function will give the velue of +1 if X is positive, Gif X 
ls zero, and —1 if X is negative. So SGN (4.3) = 1; SGN (6) = 
@ SGN (—.276) - —1. 


A=-6 


PRINT SGN (A); SGM (A — A) 
-1 @ 





INT 0 

This converts arguments which are not whole into the targest 
whole number below the engument. So /NT (6.9) = 5; ako 
INT (-E.9) = —G& Note thet with negstive arguments, the 
absolutes velue of the result returned by INT will be greeter 
than that of the argument. 


PRINT INT (6.7) 


7 





RND 00 
This will produce a random number between 1 and X if X is 
positive. 


Exenple: PRINT RND (19) [RETURN] 


You will get a number between 1 and 19. AND (9) will give 
you ae number between @and 1. 


Note: X cannot be negative. 


CHAPTER 8 





STRINGS 


STRING VARIABLES 
STRING FUNCTIONS 
LEN 

STRS 

VAL 

LEFT$ 

RIGHTS 

MIDS 

ASC 

CHARS 

STRING COMPARISONS 
INKEYS 


STRINGS 


Note: We assume that you sre now femilier with the use of 
the [RETURN] key so we will not keap reminding you of it. 


A string is any combination of CHARACTERS thet is trested 
as aunit. 


String constants must be enclosed in inverted COMMAS. 


Example: “HELP” 


When using the PRINT statement a semi-colon between 
strings will not cause a spece to eppeer between the results. 
They will eppeer immediately next to each other. 


STRING VARIABLES 


Asvy letter of the siphabet or letter followed by e number 
digit can be used es a string variable but must be followed by 
8 $ sign. The computer accepts these characters es the veriant 
neme. 


Example: AS = “ONE OOZEN EGGS” 


You cen edd strings to esch other. The is called concstene- 
tion. You cannot subtract, divide or multiply strings. 


19 AS = “1A” 
20 8S = “VM 16 YEA” 
30 C$ = “RS OLD” 


46 PRINT A$ +83 +C$ 
RUN 
1AM 18 YEARS OLD 





Notice the spacing of the string characters here. 


STRING FUNCTIONS 


We can eiso use functions to ect on strings. Heve a look at the 
following 


LEN 


This function works out the length of the string argument, 
which must be in brackets. So if you type PRINT LEN 
(“JOHN”) the computer will rewm the result 4. This is 
tailing you thet there ere 4 characters in the string “JOHN”. 
Bienk speces heve the value of a cheracter. Thus if you put in 
spaces “J O HN” it comes out es 7 cherscters. 


STRS 


The STRS function changes a number argument into a string. 
Let us take @ look et the following example and see how it 


works, 
A$ © STRS (73) 


This is the same as saying 


Example: 





19 AS @STRE (7 ° 3) 


28 BS = AS + “BIG” 
30 PRINT BS 

RUN 

2181G 





VAL 

VAL works like STRS but in reverse. it changes a string 
argument into a number. it only works on numbers not on 
operators or other cheracters. 


Look et the following short program 


10 A$ = 33" 
20 BS = “29” 
HC = VAL (A$ + BS) 


46 PRINT CC + 100 
RUN 
3329 | 





It 46 also possible to gst substrings of strings. A substring is as 
you might guess @ pert of 8 string. For example: “ABC” is 8 
substring of “ABCDE”. 


LEFTS (ASN) 


This will return the substring from the teftmost of string A$ 
— the first charecter — to the Nth cheracter. 


18 A$ = “ABCOE” 
20 83 © LEFT$ (A$ + “FGH™, 6) 


38 PRINT 8 
RUN 
ABCOEF 





RIGHTS (ASN) 


This will return ea substring as in the shove example but 
starting from the Nth character from the end and running to 
the lest one — the right most character in the string AS. 


10 AS = “WHY” 
20 BS = RIGHTS (AS + “ME™, 4) 
33 PRINT 8$ 


RUN 
HYME 





MIDS (AS, M, N) 


The function returns 8 substring of the string A§ starting 
from the Mth cheracter with e length of N cheracters. 


Example: 10 A$ = “ABCOEFGH~ 
29 BS = MIDS (A$, 2, 3) 


39 PRINT 8$ 
RUN 
8CO 





ASC (AS) 


The ASC statement which is written as ASC (AS) where A$ is 
8 verieble string expression, will return the ASCII code ( in 
decimal) tor the FIRST cherecter of the specified string. 

Brackets must encioss the string specified. Refer to the 
appendix for the ASCII code. For exemple the ASCII 
decimal value of ’X” is 88. If AS = “XAB™, then ASC (8S) = 


Example: 10 X = ASC (“ROY”) 
20 PRINT X 


RUN 
8&2 





CHAS (N) 


This statement works the opposite way eround to the ASC 
statement. The CHAS statement will retum the string 
character which corresponds to the given ASCii code. The 
gugument mey be any number from 6 to 255 or any variable 
expression with s value within thet rengs. Brackets must be 
put around the argument. 


39 PRINT CHRS (68) 
RUN 


Oo 





STRING COMPARISONS 


Relational operators can be applied to string expressions to 
compere the strings for equelity or alphabetic precedence. As 
far as equality is concerned all the charsecters (and any 
bienks) must be identicel end in the seme order. 


Example: 10 A$ = “AA” 
209 BS © “BA~ 
39 IF A$ = BS then PRINT 20 


40 IF A$< 8S then PRINT 39 
50 IF AZ >8S then PRINT 40 
RUN 
2B 





The comperisons ere done by taking the ASCI| valve of the 
string cherecters from the table in the appendix snd then 
comparing these velues. The table gives us the velue for ‘A’ as 
66 and ‘B’ as 66. The program shove is therefore asking for 
confirmation thet 65 is less then 66. 


If the first two CHARACTERS of a string are equal the com- 
puter will seerch for the third CHARACTER and do the com- 
perison on this. 


Example: 1@ A$ = “ABC” 
29 BS = “ABD” 


30 IF 8S >A$ thon PRINT 46 
RUN 
46 





Here the critical comperieon is between the cheracters C and 
O. The ASCII table value of C is 67 and the table value of D 
is 68. 6S is therefore greeter then AS. 


INKEYS 


INKEYS returns either a onecherscter string containing a 
cherecter reed from the keyboerd or a auill string (I... an 
empty string, with no characters) if no key hes been pressed 
@& the keyboerd. All charecters ere pesed through to the 
progam except for [BREAK] (CTRL: —), which terminates 
the progrem. 


Example: 10 A$ = INKEY$ 


20 PRINT AS; 
3ST GOTO 10 





To stop this program, press (BREAK) (CTAL- -). 
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(F... THEN... ELSE 


As we make our wey through BASIC, we find thet we gain 
more control over the computer, thet is, we are able to do 
more with the computer. In this chapter we ere going to take 
@ look et the “IF... THEN... ELSE statement. This is, 
perhaps, one of the two most importam programming con- 
cepts In BASIC. The other one is “FOR ... NEXT”. We will 
look at this in the following chapter. 


Let us look at thes example. 


Example: 


60 IF AS >B$ THEN PRINT A$ ELSE PRINT 83 


This tells the computer that If the expression AS is grester 
than BS to carry out the statement PAINT A$; othernise it 
should carry out the statement PRINT 8S. 


CONDITIONAL BRANCHING 


In general terms , the IF ... THEN ... statement is used for 
conditional branching. it uses the general form “IF (con- 
dition) THEN (action clause).”’ A condition is mede up of an 
exprenion, s reletion and an expression. 


Any BASIC expressions may be used but both expressions 
must be of the same type, thet is either both numeric or both 
string expressions. 


Relations or comperisons used in the IF ... THEN stetement 
are the followsng: 


= Equal to 
<= Less then or equal to 
< > Not equa to 
> © Grester than or equel to 
< Less than 
> Greater then 


Here are somes more examples of how we cen use conditionels. 


1F.... THENA-6 

IF .... THEN GOTO 
IF .... THEN GOSUS 
IF .... THEN PRINT 
1F.... THEN INPUT 


Example: 30 IF X >2 THEN 6 


Here if the condition X > 25 is true, the computer is told to 
jurre to line 68 (Notes: the GOTO is options! efter THEN). 


If the condition is not trues, thet is, if X is not grester then 25 
then the computer simply cerries on with the normal line 
number order in the program. Notice that it is not necemary 
to use the ELSE pert of the command here as this is optional. 


Example: | 10 (NPUT A, 8 
28 IF A> 8 THEN 50 
30 IF A<B THEN 68 
40 1FA=8 THEN 76 
50 PRINT A; “IS GREATER THAN“, 8: END 
68 PRINT A; “IS LESS THAN™, 8: END 


70 PRINT A; “IS EQUAL TO“; 8 
8&9 END 
RUN 
? 7 
”? 3 
7 IS GREATER THAN 3 





40 IF P= 6 THEN PRINT “TRUE™ ELSE PRINT 


“FALSE” 





In this exemple if P © 6 the computer will print TRUE. Any 
other velue will produce a FALSE. In either case the com 
puter will cerry onto the next line. 


It is possible for more then one ststement to follow the 
THEN or ELSE command. 


50 IF A= 5 THEN PRINT “TRUE”: S=S — 3: 


GO TO 99 ELSE PRINT “FALSE”: K- K +8 





So if A equals 5 the computer will print TRUE, subtrect 3 
from the veriable § snd go to line 08 . If A does not equal 6 
the computer will print FALSE, add 8 to the variable K and 
then carry on with the next normal line. 


LOGICAL OPERATORS 


Logical operators ere used in IF ... THEN... ELSE and 
such statements where a condition is used to determine sub- 
sequent operations within the user progrem. The logical 
operstors are: ANO, OR, NOT. 


For purposes of this discussion A and B are reletionsl ex- 
pressions heving only TRUE and FALSE. Logical operations 
ere performed after arithmetice! and reistional operstions. 


Example 
NOT A 
A AND 8 


AORB 


Meaning 
If A is true, NOT A Is false. 


A ANO B has the value true, only 
if A end 6 are both true. 


A AND 86 hes the value fuelse if 
either A or B is false. 


A OR B hes the value true if either 
A or B or both are true. 

it has the value false if both are 
false. 


TRUTH TABLES 


The following tables are called TRUTH TABLES. They 
ilkestrate the results of the sbove logical operations with both 
A and B given for every posible combination of velues. 


TRUTH TABLE FOR “NOT” FUNCTION 
A NOT A 





Not that T = TRUE and F = FALSE. 


TRUTH TABLE FOR “OR* FUNCTION 


A A ORB 
T T 
T T 
F T 
F Fs 





NOTE: T = TRUE and F = FALSE 


Example: 


10 INPUT A, 8, C 

20 IF A= 8 AND 8 = C THEN PRINT “A= 8=C” 
38 IF (NOT A = 8) OR (NOT 8 = C) THEN 56 

40 ENO 

58 PRINT “A= B=C IS FALSE” 


6GBEND 
RUN 
2 10 
a? 6§ 
a? 7 
A=B=-CIS FALSE 





Moreover AND, OR, NOT can be used to menipulste 
numerical values. These operstions sre based on binary 
nurabers with 1 and @ representing TRUE and FALSE res- 
pectively. For example: 


i) NOT1-2 (1 = binary 686060661 end —2 - binery 
111119139@ so it just changes the 1 to @ and 
@ to 1. In other words, TRUE (1) changed 
to FALSE (6) and FALSE (@) ls changed 
to TRUE (1).] 


ii) BOR 13 = 15( 6 © binery 660001 16 and 13 = binary 
@ @ 061161, 20 with reference to the OR 
truth table, 6 OR 13 © 15 = binary 
@@0 0 1111) 


ii) 6 AND 13 = 4( 6 = binery 0660001 1 Oand 13 = binery 
@€60661 161, so with reference to the 
AND truth tweble, 6 AND 13 = 4 binary 
66000 1 08 





CHAPTER 1 0 


LOOPING 


e@ FOR...TO 
@ NEXT 
@ STEP 


FOR...TO...NEXT ... STEP 


Often we need the computer to perform repetitive tesks. The 
looping process ensbies us to do just this without having to 
type in similar statements many times. 


For evemple if we went mery numbers cubed and then 
divided by 3 we don’t have to type in verious veluss; all we 
have to do s something like thie: 


19 FORX=17TO 10 
28 PRINT X; (XI318 
38 NEXT X 

40 END 


e 
= 


STTIIF 
2 66667 
9@mg0 1 
21,3333 
41.6687 
72 
114.333 
170.667 
243 
333.333 


’ 
2 
3 
4 
6 
6 
7 
8 
9 





From the ebove example we can sse thet the computer hes 
cubed and divided by 3 the numbers between 1 and 16. The 
FOR ... TO... statement, therefore, stipuletes the range of 
numbers you wigh to act on. 


You will notice thet the number wereincremented (increased) 
by one esch time. The increment size can be changed by 
using the STEP statement and s positive number. if a 
negative number follows the STEP ststement we will get s 
decrement (decreese). it is siso possible to use a decimal, an 
expression os 3 veriabie. 


10 FOR X= 1 TO 10STEP 2 
2 PRINT X(XADA 


30 NEXT X 
49 END 
RUN 





This will ect on all the odd numbers between 1 and 1@and 
your screen will show the following numbers: 


Example: 





Yow will also notice that esch FOR loop must be closed with 
o NEXT statement. The veriable name of the NEXT stew- 
ment must be the same es the variable name of the FOR 
statement — in this cess X. On your computer the variable 
name following the NEXT stetement can be omited if you 
wish. However it is good programming practice to put i in. 
This can avoid unexpected resutts (and errors) when you have 
8 rumber of FOR-NEXT loops — perticularty if they are 
“nested’’ (explained shortly). 


Loops are very useful for writing tables as you will see from 
the following exemple. 


10 REM TO PRINT A SINE AND COSINE TABLE 
20 PRINT “SIN (X)", “COS (X)~ 
3 FORX=8 TO2STEPO.E 
48 PRINT SIN (Xj, COS{X) 
SO NEXT X 
6 END 
RUN 


SIN (9 
6 , 
479426 .877582 
40202 
0707371 
—.416 147 





If you do use e veriable name following your NEXT sww- 
mert and you use 2 loops you must be careful not to cross 


your loops. 
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26 FOR X=6 TO 18 
Ee ce Cece e Glars 
40 FOR Y=-9TO6 


Se a 
69 NEXT X 
70 NEXT Y 





This causes crossed loops end will result in a NEXT WITH 
OUT FOR error message. The correct wey is as follows: 


| ee 
20 FOR X #6 TO 10 


[2 NEXT Y 


70 NEXT X 





This gves you the loop for Y “nested” or fully inside the 
loop for X. 


With your computer, the number of levels of nesting for 


FOR-NEXT loops depends on the memory size of the com- 
puter. 
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CHAPTER 1 1 


SUBROUTINES 


e GOSUB 
e RETURN 
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GOSUB — RETURN 


A program has a beginning snd an end. {t hes a structun. 
This structure is made up of smelier building blocks. You 
may need some of these blocks or sections of the program 
rrenry times in verious places in the overall program. To heip 
us deal with these similar smaller perts of the program we can 


use subroutines. The statements we use are GOGUG and 
RETURN. 


10 PRINT “HELLO” 

29 GOSUB 58 

38 PRINT “GOODBYE” 

40 END 

58 PRINT “HOW ARE YOU?” 
69 GOSUS 8 

78 RETURN 


& PRINT “SEE YOU” 
98 RETURN 
RUN 
HELLO 
HOW ARE YOU? 
SEE YOU 
GOODBYE 





10? 


The lines are executed in this order 16, 28, 60, 68, 88, 96, 
70, 30, 48. Hopefully you can see from this example how 
the GOSUB statement works. 


‘fhe GOSUB statement tells the computer to move on to the 
tine number indicated, that is to the line number following 
GOSUB. However unlike the GOTO commend the GOSUS 
command makes the computer “remember” where it is 
jurreing from, so it can come back agsin to the statement 
that immediately follows the GOSUB statement. 


The computer will carry on with the subroutine until the 
RETURN statement is met. It is the RETURN statement thet 
makes the computer go back to the steternent following the 
GOSUS statement. 


For another example: 


29 GOSUB 60 tells the computer to jump to line 68. The 
computer will start executing st lime 66 until it meets a 
RETURN ststement. On meeting the RETURN stetement 
the computer will go beck and stert executing st the state- 
ment following the GOSUB statement in line 20. 


Have a look et this example and see if you can work out 
what's happening. 
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10 FORX-1T05 
28 GOSUB 6&8 

3D PRINT X;S 

40 NEXT X 

69 END 

& S-8 

78 FOR J©1TOX 
& S-Se+J 

SB NEXT J 

100 RETURN 





Get the ides? Here the subroutine is the section from lines 69 
Aad inclusive, and we sre “calling it” (I.e,. using it} 8 total 
times. 
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CHAPTER 1 2 


LISTS AND TABLES 


e ARRAYS 
e OIM 


ARRAYS ANO DIM 


There are two types of verisbies — Simple Variables and 
Array Variables. Up to now we have been dealing with ssmple 
veriables. Let us now take @ look st the array type. 


An erray is an organised list of values which provides an 
etficiert way of handling lerge amounts of information. The 
velues can be either numbers or strings. To set up an arrey 
you first have to give the errey 8 name end a size. The name 
can be either a letter or a string e.g. AS (6). 


It is easy to distinguish an array veriable from e simple vari- 
able. The array veriable is always followed by brackets con- 
taining a number. e.g. A(2), 8(7), G5S{7). This number in the 
breckets is called a subscript. 


WHY USE ARRAYS? 


Let us suppose you have a number of books at home — say 
1@ @ books — and you went to index all your books. If we 
assign e verieble to each book name for example: 


Exarnpie: 10 Al$ = “GONE WITH THE WIND” 
2 A2$ - “OLIVER TWIST 


1080L1$ - “BASIC PROGRAMMING ~ 





This would be very inefficient and time coneuming. A better 
way of dealing with this list is to uss an ARRAY. The vari- 
able A$ will stand for the list of books. Let us look at the 
following example: 


10 REM BOOK NAMES 
28 DIM AS(99) 
3 FORX=067T099 


49 INPUT “BOOK NAME”, A$ (X) 
50 NEXT X 

RUN 

BOOK NAME? 





Afwr you give a name efter to the question merk, BOOK 
NAME?’ will appeer again underneath. This will carry on 
until your list is completed. 


Before you can use en ARRAY it le necessary to use the DIM 
statement. Above we have DIM AS (99). This tells the corn. 
puter to reserve spece for the array called A$ and that array 
hes 109 subscript variables (from A$ (@) to AS (90) in 
chusive). It is possible et a ister time to sort, reerrangs or print 
out this set of deta. This type of arrey is called an one dimen- 
sional array and It deals with lists. DIM stands for dimension. 


It ls also possible to have a two dimensional array where we 
have two subscripts and we are dealing with numbers in the 
matrix form. 


Let us suppose we heve 5 students doing 3 exams. The results 
of the exams look like this 


EXAM(1) EXAM(2) EXAM(3} 
70% 60% 


42 
62 
76 
82 


STUDENT 1 
STUDENT 2 
STUDENT 3 
STUDENT 4 
STUDENT 5 


8a3as 
BESS 


These results can be recorded on the computer using a two 
dimensional array. We would have to start with the state 
ment: O/M A (4.2). Here 4 3 one less than the number of 
students and 2 is one less than the number of columns and in 
this case exams. So A(3, @ will be 70. This is the score of the 
fourth student in the first exam. 


It & possible to heve up to a three dimensional ARRAY — 
DIM A(3, 6, 2). The size of each dimension is limited by the 
memory size of the computer so remember; A(X) ls an one 
dirnensional array variable, A(X, Y) is a two dimensional 
array veriable, and A(X, Y, Z) is e three dimensional one. 


Note thet if you do not use the DIM statement the subscripts 


@ — 10 are alowed for each dimension of each errey used by 
detault. 


CHAPTER 1 3 


READ, DATA, RESTORE 


e READ 
e DATA 
e RESTORE 
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READ AND DATA 


When it is necessary to enter a lot of information or data into 
the coraputer, using the INPUT statement can be very time 
consuming. To help us out here we can use the READ and 
DATA commands. 


Exampie: 10 DATA 10, 68, 70. 80, 90 
® READ A,8.C.0,E 
30 PRINT A; 8; C; 0; E 


RUN 
10 @ 78 & 9 





The READ stetement consists of a lict of variable names with 
commas between each variable. 


The DATA statement consists of a list of expressions seperat- 
ed by commas. These expressions can be either numeric or 
strings. The READ statement mekes the computr look up 
the value of its veriables from the DATA statement. When 
the computer goes to READ first it will assign the first ex- 
pression from the DATA list. The next time it goes to READ 
it will assign the second value — end so on. If the READ runs 
out of DATA you will get 27 OUT OF DATA ERROR’. 


RESTORE 


If you went to use the same dats later on in the program you 
can do so by using the RESTORE stetement. 


Example: 10 DATA 1,3,8,9 
2 READ A, 8,0 
38 RESTORE 
4 READ X,Y 
68 PRINT A: 8 


68 PRINT X;Y 
70 END 





The RESTORE command mekes subsequent READ state- 
ment gst thelr values form the stert of the first DATA stete- 


ment. 


Now see if you can work out what is happening here. 


199 


10 REM FIND AVERAGE 
2 DATAG. 125, 3, 0.6,7 
3 DATA 23, 9.3, 26.2,8 
4 S=*80 

& FORI=1TO8 

68 READ N 


70 S*S +N 

88 NEXT 

99 A-SR 

100 PRINT A 
RUN 
262813 





Now using our student's examinstions revuits form the 
chapter on erreys (chepter 12) ese how the READ end DATA 
commends can be used. 


Exarapte: 


10 CLS: DIM A(4, 2) 

20 PRINT “RESULT™: PRINT 

39 PRINT TAB(8); “EX(1) EX(2) EX(3)” 
40 PRINT 

58 FORJ°#TO4 

68 PRINT “STUDENT”; J+ 1; 


79 FOR 1- @TO 2: READ At J, 1):PRINT A(J,1);: 
NEXT: PRINT 
86 NEXT 
98 END 
100 DATA 50, 78, 90, 63, 42, 36 24 62, 5A 7A 75 
110 DATA 84, 93, &2, 68 
RUN 





CHAPTER 1 4. 


PEEK AND POKE 


@ PEEK 
e@ POKE 
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PEEK (address) 


The PEEK function will rem the value stored at the 
specified address in the memory of the computer. The value 
will be displayed in the form of a decimal number whos 
value is in the range of @ — 265. 


This rewrns the value the progrem hes st 20572 and gives 
this value to A. It should be noted that the address needs not 
be a value; it can be an expression. 


POKE eddrees value, expression 


The POKE function complements the PEEK function. It 
sends 8 value to the stated address location. You need there 
fore en eddreas end value, and agsin the value hes to be 
between 6 and 255. 


Example: WA! 
28 POKE 29900, A 
3 B= PEEK (29000) 


46 PRINT B 
RUN 
t 





When using this commend you must be very careful as it can 
destroy your program. It is wise to seve the program before 
you execute POKE. it is not recommended for newcomers 
without prior knowledge of whet it does. You can only 
POKE to the Random Access Memory (RAM), that is to the 
plece where the computer stores the informetion it wants to 
keep like your BASIC program, veriabies, the picture for the 
television and the various musical notes So maybe the 
address you indicate may not be in the memory of the com 
puter. The possible address is in the rang: of —32768 to 
+32767. (but not aii of this range is ocoupled by RAM). 


Example: 10 CLS : SC = 28672 
20 FOR I-15 TOS 
38 READA 


48 POKE SC + 1 ° 32,4 
58 NEXT 


6&8 GOTO 6 
70 DATA 86, 79, 75, 69, 32, 88, 69, 69, 75 





This exam POKEs out inverse cherecters to TV screen. 
Press (CTRL- —) to stop this program. 


Example: 10 CLS: SC = 26672 
28 PRINT “PEEK™ : PRINT 
3 FORI=9T03 


40 PRINT PEEK (SC + 1); 
58 NEXT 





This exeraple PEEKs beck the cheracters on TV screan. 


Your computer hes some different character codes to most 
other computers. They ere shown below: 


CHARACTER CODE (FOR POKE & PEEK) 


u 
: 
g 
b 
Z 


CHARACTER 


COOE 


2ND COLUMN— 
CHARACTER 
REPRESENTED 





Note: These codes are for use with the POKE end PEEK 
commends. For PRINT CHRSIN), use the normal ASCII 
codes given in the table in the Appendix. 


For A= 6-63 
gives normal charecters. 


By adding an offset 
A = 6-63 (+64) = 64 — 127 
gives inverse characters. 


(A) (A) 


For A = 128 — 266 the codes 
are divided into 8 (graphic cher. 
acters) groups eech with dif. 
ferent color code. (The sheded 
aree has color.) 
For A - 128 — 143 GREEN 

= 144-— 1688 YELLOW 

= 168 — 175 BLUE 

- 176 — 191 REO 

= 192 — 207 8UFF 

= 208 - 273 CYAN 

= 224 —- 230 MAGENTA 

= 249 — 255 ORANGE 





ad) 
=") 
_o 
ee 
as) 
lo 
2 
Ea 


The whole table is also whown in the Appendix. 


CHAPTER 1 5 


STORING PROGRAMS ON 
TAPE 


SETTING IT UP 
CLOAD 

CSAVE 
VERIFY 

CRUN 

PRINT @ 

INPUT 
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You may have developed some progrems which you went to 
fetain. it is too much trouble to type in a program, especially 
if it is long, every time you went to use it. This problem is 
easily solved. You can store your programs on tape and 
whenever you need them, loed them into memory. 


SETTING IT UP 


To do this you need an ordinery cesestte tape recorder, e 
cassette tape end interconnecting cords. Connect the recorder 
as shown in the picture. 


COMPUTER CASSETTE RECORDER 
BACK OF UNIT 





143 


You need to be families with three commands, ramely, 
CSAVE, CLOAD and VERIFY. 


You have received e cassette tape with your computer. On 
one sde of this tape there is @ program and the other side is 
blank. It is suggested that you start by lcading this program 
into the computer. 


There is @ file name for each program on the tape. A file 
name is a “must” for ssving 8 program but not absolutely 
necessary for loading and verifying e program. 


The file name can be one to sbhrteen characters in length. The 
first character must be ae letter; the rest can be any character. 
For our purpose saving a program means transferring @ pro- 
grom that you have typed into the computer, to a tape. 


Veritying @ programm means checking to meke ure thet the 
program on the tape is the same as the program in the com- 
puter. 


Loeding @ program meens trensferring 8 progam from the 
tape to the computer. 


CLOAD “FILE NAME” 


The procedure for tosding 3 program from the tape to the 
computer is es follows: 


1. 


2. 


Loed the tape containing the required program into the 
recorder. 


Rewind the tape to the start of the required program. 
Type the COMMAND CLOAD “FILE NAME”. 

BE SURE NOT TO PRESS THE [RETURN] KEY 

Prees the pley button on the recorder. 

Press the [RETURM key. 

If the computer finds no program on the tape, the state 
ment WAITING is displsyed on the screen. If you went 
the computer to come out of WAITING, PRESS 
CTRL- —) before stopping the cassette recorder. 

If the incoming program has the file name which does not 
metch with the specified one, then the statement 


‘FOUND T: FILE NAME’ appears end the progrem is 
thipped. 


The desired program is foaded with the statement 
‘LOADING T: FILE NAME’ appears. 


When the statement READY ss displayed, press the STOP 
button on the recorder, 
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Let us suppose there are three programs on the tape and you 
have given them file names: PROGRAM 1, PROGRAM 2, 
PROGRAM 3. You want PROGRANG and it is at the end of 
the tape. You can type: CLOAD “PROGRAM 3”. Then your 
screen will show: 


CLOAD “PROGRAM 3” 
WAITING 
FOUND T: PROGRAM 1 


FOUND T: PROGRAM 2 
LOADING T: PROGRAM 3 
READY 





If you know the location of PROGRAM 3 end you sst the 
tape at the beginning of this program the screen will show: 


CLOAD “PROGRAM 3” 
WAITING 


LOADING: PROGRAM 3 
READY 





NOTE T: stands for TEXT file. 


CSAVE “FILE NAME” 


(f you wish to seve a program, meke sure thet you use # good 
quality tape. The quality of the tape can effect the quality of 
your recording. 


It i¢ important to set the volume of the cassstte recorder 
within @ proper range. This range will very from one re- 
corder to another. The tone should be set to MAXIMUM 
bevel. 


The procedure for storing/saving 8 program is as follows: 

1. Type in the complete program. it is edvisable to use 8 
short program st the start. Longer programs can be saved 
once you have achieved success with e short program. 

2. Type in the COMMAND CSAVE “FILE NAME” 


Remember e File Name is a “MUST™ for saving a pro- 
gram. 


BE SURE NOT TO PRESS THE|RETURNIKEY 
3. Loed the recorder with a good quelity tape. 
4. Press the PLAY and RECORD buttons on the recorder. 


+47 


6. Press the [RETURN] key. 


The flashing CURSOR will disappesr and the storing 
begins. 


6. When the flashing CURSOR reappears, the storing is com- 
plonwd. 


7, Press the STOP burton on the recorder. 
The program that you typed in is now stored on @ tape. 


Tomake wre that it is stored the user may verify this for 
hirnself. 


VERIFY “FILE NAME” 


To verify 8 program on tape (usually just efter you heve 
CSAVE'd it). The procedure is as follows: 


1. List the program in the computer to make sure thet the 
Program still exists. 


2. Type the COMMAND VERIFY “FILE NAME” 
BE SURE NOT TO PRESS THE |RETURNIKEY. 
3. Press the PLAY button on the recorder. 


4. Press the [RETURN] key. The fisshing CURSOR wilt die 
eppeer and the verifying begins. 


Example: VERIFY “PROGRAM 2” 
WAITING 
FOUND 7: PROGRAM 1 


LOADING T: PROGRAM 2 
VERIFY OK 
READY 





5. The OK’ statement tefls us that the programs on the tape 
is the sane as the program in the computer. 


6. If the verifying reveals an error, the statement ‘VERIFY 
ERROR’ will be displayed on the screen. This ststernent 
shows that the program on the tape is different from the 
one in the computer. in this case the user should CSAVE 
the program and verify it once again. 


You can verify that there Is e program on the tape by listen 
Ing. if there is a program on the tape and you run it on the 
cassette recorder, the recorder will give out ea distinctive 
sound. 
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CRUN “FILE NAME” 


Ons more powerful command ‘CRUN’ can be used. This 
command is similar to ‘CLOAD’ except thet the loaded pro- 
gen will stert execution sutometically after the loading is 
completed. 


The four cassette interface commands, CSAVE, VERIFY, 
CLOAD end CRUN help the user to save his programs, verify 
them, end get them beck into the computer to execute. The 
user should pay attention to the volume level of the re- 
corder. Cassette interface is a3 means of inexpensive MASS 
STORAGE. 


There ere two more cessstte type commends thet the user 
should become familiar with. They are: 


PRINT @ 


PRINT 4 “FILE NAME™, item list, 

Sends the values of the specified veriables or data onto e 
cassette tape. it is understood thst the recorder must be pro- 
perty connected and set in record mode when the ststement 
3 executed. 


INPUT @ 


INPUT @ “FILE NAME”, item list. 
Inputs the specified number of values stored on cassette and 
assigns them to the specified variable names. 


10 PRINT @ “KAM”, 7, 2,3, 4,6 


RUN 





The deta constants 1 to 6 are saved in the dete file “KAM”. 
BE SURE to put your cassette recorder in RECORD mode 
BE FORE execution. 


10 INPUT # “KAM”, A,B,C, D,E 
29 PRINT A, 8; C; O, E; 





The data in the data file “KAM” ere sasigned to the veriables 
A to E. BE SURE to put your cassette recorder in PLAY 
mode BEFORE execution. 


NOTE D: stands for DATA file. 


NOTE: If you are still unsuccessful in trying to CBAVE, 
CLOAD, CRUN or VERIFY your tape progams 
after several sttempts, you msy try to use another 
brand or model of cassette recorder to test the reuit. 
This is because not all of the recorders sre qitable 
for data recording. 


CHAPTER 1 G 


GRAPHICS 


GRAPHICS MOOES 
GRAPHICS CHARACTERS 


A 
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GRAPHICS MODES 


There are 2 different modes of screen display. Once the 
power is tured on, the computer is in the normal Text 
mode, MODE (@, with 32 characters multiplied by 16 lines. 
This mode etso disipisys 64 x 32 Dots with 9 colors. It is 
best used when some low resolution graphics and text ere re- 
quired, as the video output is more sttractive and appealing. 


The user can switch to the Higher Resolution Graphics mode, 
which has 128 x 64 Dots and 8 colors by making use of the 
MODE (1) command. This mode provides extra-fine graphics 
and is very suitable for gemes purposes. 


To gst beok to normal Text mode you should use the MODE 
(@ command. 


GRAPHICS CHARACTERS 


There sre 16 built-in graphics cherecters in your computer 
which can be typed by pressing the [SHIFT] key and eny of 
the corresponding keys. These cheracters ere useful for 
Grawing pictures end graphs. 


Have a look at the program benesth to see how you can use 
these charactors. 


19 REM COLOUR 

20 FOR I-17T062 
30 FORJ=17T08 
4@ COLOR J 


58 PRINT “@”; 
08 NEXT J 

70 NEXT I 

88 GO TO 8&8 





Press (BREAK) (CTRL- —) to stop this program. 


This example uses the graphics character shown in the pro- 
gram to plot some graphics. This example also shows all the 6 
different colours in the TEXT mode by using graphic character. 


This example only uses one graphic character. For the rest 
of them, you mey observe your keyboard to see where they 
are located. 


ONVERSE) 


The awerse cherecters can be produced by simply pressing 
INVERSE] (CTRL. :). Your comouter will remain in the in- 
vere mode until the [INVERSE] IVERSE] (CTRL- :) or (RETURN) key 
ie pressed. 


MODE (1) GRAPHICS 

The following commends SET, RESET and POINT may be 
used for plotting graphics in MODE (1). 

SET (X, Y) 

On your computer this & used when desling with colours. !t 
plots a dot at 8 specified location on the screen which is 


determined by the values of X and Y. The value of X can be 
from @ to 127 and the value of Y can be from @ to 63. 


RESET (X, Y) 


This is used to wiped out 8 point switched on by the SET 
command, The X and Y velues determine the locstion of the 
point to be wiped out. This is dane by making the point the 
same colour as the beckground. 


POINT (X, Y) 


This tells you if e specific point has been plotted by the SET 
commend. If the specified point hes been plotted, POINT 
(X, V) will return its colour code. Usually it is used with the 
1F-THEN-ELSE statement. 


Like this: 







Example: | 58 SET (40, 29 : /F POINT (48, 20) THEN 
PRINT “VES” ELSE PRINT “NO” 


Here ls another example of the use of SET, RESET and also 
one using POINT. 


Example of SET end RESET: 


Example: 19 MODE (1): COLOR 2 
28 FORI=6@ TO 127 
38 SET (1, 1/2) 
40 NEXT 
50 FOR J=1 70 1000: NEXT 


60 FOR! =@ TO 127 

70 RESET (I, i/2) 

88 NEXT 

989 FOR J«=1 TO 1600: NEXT 
108 MODE (0) 





This example will plot diagonal line on the screen and then 
tub this line out. When this program is completed, the com 
puter will retumn back to MODE (®, that is TEXT mods. 


NOTE: If you want to keap the computer in graphics mode, 
replace line 108 by: 169 GOTO 100, and pres 
, (CTRL- —) to stop this program. 
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Example of POINT: 


10 MODE (1) : itt A(4) 

2 FORI=1T04: FORJ=06 TO 127 
3B COLOR | 

48 SET (J, 1) : NEXT 

58 Afi)= POINT (i, 1 


68 NEXT 

70 FOR K=1 TO 1908: NEXT : MODE (0) 
& FORI=1T04 

98 PRINT A(t) 

100 NEXT 





This example will draw lines on the screen colour with four 
colours, This command POINT will check the colour of thet 
line and hold this information in the array A(!). Afterwards, 
the program will print out the colour of that line checked by 
the commend POINT. 


CHAPTER 1 rf 


COLOUR 


e COLOR 





COLOR 


Your computer, et you elreedy know, is capable of pro 
ducing different colours. The instruction to set the colour és 
COLOR |, J, where | is the foreground colour — from 1 to 8 
and J is the background colour — from @ to 1. 


ln MODE (@ 
Code Colour 
1 Green 
2 Yellow 
3 Bins 
4 Red 
6 Butt 
6 Cyan 
7 Megente 
8 Orange 


The background colour osn be either green (6) or orange (1). 
To change the beckground colour to oranga, just type 
COLOR, 1. To get beck to the original green just repest 
using @ instead of 1. 


in MODE (1) 
With beckground colour green (@), the foreground colours are: 


Colour Code Colour 
1 green 
2 yellow 
3 blue 
4 red 
and with background colour buff (1), they become: 


Cotour Code Colour 
buff 


cyan 
megents 
orange 


&WN = 


When the command COLOR |, J is executed, the fore 
ground colour (graphics characters in TEXT mode and the 
points in GRAPHICS mode) is set to colour | and the back- 
ground colour ie set to colour J. 


COLOR | will change the foreground colour to colour | 
with the background colour unchanged. 


COLOR, J will change the background colour to colour J 
with the foreground colour unchenged. 


Example: 


it will eet the foreground colour as yellow end the beck- 
ground colour es green. 


Example: 10 COLOR3,! 


It will set the foreground colour as blue and the beckground 
colour as orange. 


Example: 10 COLOR4 


it will eet the foreground colour as red with the beckground 
cotour unchenged. 
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1@ COLOR, 6 





lt will set the background colour as green with the fore 
ground colour unchanged. 


10 FOR(=60T0 16 
2 FORJ<1708 
38 COLOR J 


40 FORK -@7T03 

50 PRINT TAB ((J—1)°4#K), “@": 
60 NEXT : NEXT : NEXT 

7@ END 





Now: By pressing (SHIET] and [J] keys together you get the 
cherecter “gy”. 

This will dupley the eight colours thet your computer is 
capeble of production in this mode. 


The colours in your computer sre very suitable for graphics 
and game purpose especially in MODE (1). 


CHAPTER 1 S 


SOUND AND MUSIC 


e SOUND 
e MUSIC 


1% 


Another interesting feeture of the computer & its ability to 
produce sound. Here is en example program. 


Example: 10 FORI-1TO8 
@ READX 
33 SOUND X,7 


40 NEXT! 
50 DATA 16, 18, 20, 21, 23, 25, 27, 28 


RUN 





This will produce 8 notes going up the scele. in this program 
the veriable X is the frequency and the constant 7 is the dure- 
tion of the note. 


It is possible to get 31 different frequencies and 9 different 
note durstions. The tables below show how whioh cocss pro- 
duce the different frequencies snd duretion. 


By verying the notes and duration therefore, and using the 
tables below, it ls possible to produce tunes of your choice. 


7 


; 
2 


Bo APE GLI AS =] 


Be cect cell calli eae cael 
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FREQUENCY 


SsSskazists 


flemeonsanse 


SleoYeg8aka. 


| ao 


336388 


RRRRaS 





¥3828ea 


eaBernnd wo 
Fe fF @&@ Ff &- & 
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MUSIC 


Below you can see how 8 musical score is transposed into 
Date for the computer. 


TWINKLE, TWINKLE, LITTLE STAR 
Nursery Rhyme 





TWINKLE, TWINKLE, LITTLE STAR 


Example: 


2 DATA 21, 4, 21, 4, 28, 4, 28, 4, 38, 4, 38, 4, 28, 6, 26, 


e 6, 28, 4, 28, 4, 26, 4, 2, 





CHAPTER 1 9 


MORE COMMANDS AND 
INFORMATION 


PRINT @ 
PRINT TAB 
PRINT USING 
INP 

OUT 

USR 


1% 


PRINT @ 

This command causes the PRINT output to be produced at @ 
perticuler point on the screen. When desling wih the PRINT 
@ command consider your screen to be a grid divided up into 


32 X 16 speces. Therefore there ere 612 possible positions. 
The command takes this form 


Example: PRINT @ postition, item lee 


The position can be e number, veriadle or arithmetic ex- 
pression. The value must be between 6 and 511. 


Example: 68 PRINT @ GB, 600; 


Notice the use of the semi-colon at the end of the statement. 
This stops the rest of the line form being rubbed out. 


PRINT TAB (expression) 


This command works in very much the sare wey es the TAB 
on a typewriter. In this case it moves the cursor to e 
particular point on 8 line. The value of the expression must 
be between 6 to 255 inclusive. But note that for values of 
over 63, the cursor goes beck to the start of the line and 
‘start again’. The same occurs et multiples of 64, 80 In 
practice only TAB velues up to 63 should be used. 


Example: 40PRINT TAB (6); 1; TAB (20). 1 
RUN 


! ’ 





PRINT USING string; tern list 

This command is useful in allowing you to stete how you 
went your lines printed. it is very useful for reports and 
tables, 


It takes the form of 


Example: PRINT USING string; value or string 


This string or value can be either a veriable or constant. What 
will happen is that the string or value to the right of the 
semi-colon will be inserted es specified by the field specifiers, 
the preceding string 


A) “I” This specifies that only the first character in the 
given string is to be printed. 


10A$ = “ASOF” 
2OPRINT USING “T"; AS 


RUN 
A 





68) “~ e” A number sign ie used to represent each digit 

positian in a numeric field. Digit positions are always 
filled. If the number to be printed hes fewer digits then 
the positions specified, the number will be right justified 
(preceded by apeces) in the field. 
**.” A decimal point may be inserted at any position in 
the field. If the format string specifies thet a digit is to 
precedes the decimal point, the digit will slways be 
printed (as @ if necessary). Numbers ere rounded as 
necessary. 


PRINT USING “# 6. ¢ #”;. 78 


0.78 





C) 


“+” A plus sign at the beginning or end of the format 
string will cause the sign of the number (plus or minus) 
to be printed before or after the number. 


“—" A micus sign at the end of the format field will 
cause negstive numbers to be printed with a wailing 
mires sign, 


PRINT USING “+ 0 8. 0 #", -68.96 


68. 95 
PRINT USING “@¢@. 0 0%, -68.96 
68, 95— 





0) “°°” A double asterisk st the beginning of the formet 
string causes leading spaces in the numeric field to be 
filed with asterisics. The °° eleo specifies positions for 
two more digits. 


Example: PRINT USING “°° @, #”; -8.9 


*—$.9 





E) “6S” A double dollar sign causes o dollar sign to be 
printed to the immediste left of the formatted number, 
The $$ specifies two more digit positiona, one of which 
is the dollar sign. The exponential format cannot be 
used with $$. Negstive numbers cannot be used unless 
the minus sign trails to the right. 


Example: PRINT USING “S$ eee. 00”: 456.78 
$456.78 





F) 


G) 


0°” The °°$ at the beginning of a format string com- 
bines the effects of the above two symbols. Lesding 
spaces will be asterisk-filled and a dollar sign will be 
printed before the number. °°§ specifies three more 
digt positions, one of which is the dollar sign. 


“." A comme that is to the left of the decimal point in 
@ formatting string causes @ comma to be printed to the 
left of every third digit to the left of the decimal point. 
A comma that is at the end of the format string is 
printed as part of the string A comma specifies another 
digit position. 


PRINT USING“ #0006 _ © 6”, 1234.5 


1,234.58 





#) 


“%” If the number to be printed is larger than the 
specified numeric field, s percent sign is printed in front 
of the number. If rounding causes the number to exceed 
the field, a percent sign will be printed in front of the 
rounded number. 


Examples: PRINT USING “ @ 8, @ 6%; 1193.22 


%191.22 


PRINT USING “. 4 8 “.999 
% 1.00 





INP (1) 


This returns the byte reed from input/output port |. | must 
be in the range @ to 255. INP is the complementary function 


to the OUT steternent (see below). 
Example: 100 A= INP (258) 
OUT I,J 


This sends 9 byte to 8 machine output port. | and J sre 
integer expressions in the renge @ to 266. | is the port 
number and J is the deta to be transmitted. 


Example: 100 OUT 322, 100 


USR (X) 


This calls the user’s assembly langquege subroutine with the 
argument X. This subroutine could be taken from tape or 
mede by POKEing instructions into memory locations. It is 
advised thet you take greet care when using this function as it 
can have disastrous effects on any stored program. 


110 A= USR (8/2) 





When this command is executed, the computer will gst the 
contest of the perticuler memory locetions (Hexedecimel 
T88E-—788F or decimal 30 862-38 863). These values will 
be takan as the starting eddrese of the user's defined ssembly 
language subroutine. That subroutine should be POKEd into 
the memory locations before the execution of the USR com- 
mand. The value of the argument will siso be passed to that 
subroutine. This valve will be placed in the memory locations 
hexadecimal 7921—7922 (or decimal 31060-31618. 


CHAPTER 20 


THE PRINTER 


e LLIST 
@ LPRINT 
e@ COPY 
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THE PRINTER (OPTIONAL) 


To further expend the capabilities of your computer you can 
acquire a PRINTER. This can be ettached to your computer 
by means of a PRINTER INTERFACE. If you decide to 
acquire a PRINTER, you will receive 8 seperate leaflet con- 
taining detailed operating instructions. 


SETTING UP THE PRINTER 





To operste the computer successfully you need to familiar 
with the following commands LLIST, LPRINT, COPY. 


1a 


LUST 


This performs a similar function in relation to the PRINTER 
es LIST does in relation to the TV screen. LLIST outputs to 
PRINTER, to give you a “hard copy” of your programe. 


LPRINT 


This command (and staternents) is similar to PRINT, except 
thet LPRINT is used with the PRINTER. 


COPY 


This command will print out what you see on the video 
screen to the PRINTER. You can stop the PRINTER by 
preming the (CTAL.- -), 


NOTE: tf the screen is dislplaying grephics in either Text 
mode or Graphics mode, you can only use the COPY com- 
mand if you are using a OSE GP-16@ CAT No. X:3260 
printer, This also happens for the LPRINT and LLIST com- 
mands to send graphics cherecters to the printer. 

Other Centronics type printers can be used but only if you 
do not try to print out graphics characters. 


CHAPTER 2 1 


HINTS ON PROGRAMMING 


e EFFECTIVE PROGRAMMING 


@ DOUBLE PRECISION ARITHMETICS 
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EFFECTIVE PROGRAMMING 


There are several methods thet you can use to improve your 
program. A program is effective meens that this program 
otcuples less memory spece or executes much faster. The 
rrethods sre explained es follows: 


1) Use fewer LEY 
The use of the commend LET is optional for this com. 
puter. You mey omit the LET command to save memory 
spsce for your program. 

2) Use fewer REM 
REM command will allow you edd remerk to your pro- 
gram but it also occupies memory space. You may delete 
all unnecessary REM statements in your progrem. 

3) Use fewer spece 


You may delete the unnecemery spece between state- 
ments, operstors, etc. 


Example: |/@FOR/«1TO0 18 


is the same as 


Example: 1OFOR!=1T010 


but seves some memory spece. 


4) 


Use Mul tiple-Stetaments 

The use of multiple-ststements will seve memory spece 
and also speed up your program. 

Use integer variables 

Integer veriables occupy less spece then reel veriabies. 
Whenever possible, you may substitute the real variable 
A, for example, by the integer variable AX. 

Use subroutines 

You mey use subroutines to save progen spece if the 
operation is called from different places on your program 
several tines. 

Use fever perenthesss 


You mey eliminate the use of perentheses whenever 
possible to save memory spece. 


8) Use simple expression in functions 


You may get the result from e function much faster if 
you simplify the argument of that function. 


Example: | 18A-312+17—22/3: A INTIA) 


will execute much fester than 


Example: | 109A = INT (A2 + 17 — 22/3) 


but occupy some more space. 
9) Estimate the size of Array 


The use of DIM occupies many memory spece. Therefore 
it ls better to assign just enough size for your array. Also 
use the zero subscripted elements as they ere always avail. 
able, 


10) Use READ and DATA 


Often you heve to use the same commend mony times 
but with different parameters. in order to save apace and 
repetitive typing, you may put these parameters into 
DATA statements and retrieve them by READ state- 
ments. 


11) Use CLEAR 


You may find there is not enough room for string vari- 
ables. Use the CLEAR command with a larger value to 
assign more spece for strings. 


DOUBLE PRECISION ARITHMETICS 


The 3s a recommended method for those users who went to 
use the computer to do double precision arithmetics. The 
sirole example below shows the implementation. 


10 CLEAR 100 
20 A$ = STARS (10/9 #) 


30 PRINT “A=“AS$ 
40 BS=STRS(VAL(A$)*VAL(A$)) 
50 PRINT “A*°A=”.8S 





In line 10, the program reserves 100 bytes for string oper- 
atioa, in line 20, the veriable is defined as 2 string with a 
equivelent numeric value of 10/9. The ‘¥” sign following 
10/9 tells the computer that the value of 10/9 should be in 
double precision representstion. 


Line 30 prints out the velue of 10/9 in double precision 
velue, in line 40 and 60, the value of 10/9 " 10/9 is 
calucslated and printed out in double precision value. 


Type “RUN” and the computer will have the result as 
following. 


RUN 
A=F00TTTTETTT TITTY 


A °A-1.23456790 1234568 





APPENDIX 


ERROR MESSAGES 

ASC1i CODE TABLE 

CHARACTER CODE 

SUMMARY OF BASIC COMMANDS 

QUICK REFERENCE OF BASIC COMMANDS 
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Nurnber ERROR MESSAGES 


1 BAD FILE DATA (GAD FILE DATA) 
The type of deta stored on tape by PRINT # does not 
mstch with the type of veriables reed by INPUT #. 


2 CANNOT CONTINUE (CAN’T CONT) 
An attempt is mede to continue 8 program that: 
1. has halted due to an error, 
2. hes been modified during a break in execution, or 
3. doss not exist. 


3 OfSK COMMAND (DISK COMMANDO) 
An attempt to uss DISK COMMAND without the con- 
nection of DISK ORIVE. 


4 DIVISION BY ZERO (DIVISION BY ZERO) 
A division by zero is encountered in an expression, or the 
operation of involution results in zero being ralesd to 8 
negative power. 


§ ILLEGAL DIRECT (ILLEGAL DIRECT) 
A stetement thet is illegal in direct mode |s entered as a 
Grect mode command. Example: INPUT 


ILLEGAL FUNCTION CALL (FUNCTION CODE) 

A parameter thet is cut of renge is pessed to 8 meth or 
string function. This error may also occur as the result of: 
a negative or unreasonebly large subscript 

8 negative or zero argument with LOG 

& negative argument ot SOR 

8 negative mantissa with 8 non-integer exponent 

a cel to e USR function for which the starting 
eddress hes not yet been given 

en imeraper argument to MIDS, LEFTS, RIGHTS, 
INP, OUT, PEEK, POKE or TAB. 


P TPONn> 


LOADING ERROR (LOADING ERROR) 

The program foesded into the computer is incorrect. 
(Refer to chapter STORING YOUR PROGRAMS ON 
TAPE) 


MISSING OPERAND (MISSING OPERAND) 
The operand of some commands sre missed. Example: 
COLOR, MODE. 


NEXT WITHOUT FOR (NEXT WITHOUT FOR) 

A veriable in a NEXT statement does not correspond to 
any previously eceouted, unmetched FOR stetement 
verieble. 


16 OUT OF DATA (OUT OF DATA) 


A READ statement is executed when there are no DATA 
stotements with unreed dsta remaining in the program. 


"1 


12 


13 


14 


16 


17 


OUT OF MEMORY (OUT OF MEMORY) 

A program is too large, has too many FOR loops or 
GOSUBs, too mary veriebles, or expressions that are too 
complicated, 


OUT OF STRING SPACE (OUT OF SPACE) 
String veriables have caused BASIC to exceed the amount 
of free memory remaining. 


OVERFLOW (OVERFLOW) 

The result of 9 calculation 3 too large to be represented 
in the number format. If underflow occurs, the result is 
zero and execution continues without en error. 


REOIMENSIONED ARRAY (REDIM’D ARRAY) 

Two DIM statements sre given for the same arrey, or 8 
OIM statement is given for an arrey efter the default 
dimension of 10 has been established for that array. 


REDO (REDO) 
A string is aesigned to 8 numeric variable during the 
execution of the INPUT commend. 


RETURN WITHOUT GOSUB (RETN WITHOUT 
@0SuB) 

A RETURN statement is encountered for which there is 
ao previous, unmetched GOSUB statement. 


STRING FORMULA TOO COMPLEX 

(FORMULA TOO COMPLEX) 

A string expression is too long or too complex. The ex- 
pression should be broken Into smaller expressions. 


18 STRING TOO LONG (STRING TOO LONG) 
An ettempt ts made to crests e@ string more then 256 
characters long. 


19 SUBSCRIPT OUT OF RANGE (BAD SUBSCRIPT) 
An erray element is referenced either with s subscript 
thet is outside the dimensions of the array, or with the 
wrong number of subecripts. . 


26 SYNTAX ERROR (SYNTAX) 
A line is encountered that contains some incorrect 
sequence of cherecters {such as unmetched perenthesis, 
misspelled command or statement, incorrect punctuation, 
ete.). 


21 TYPE MISMATCH (TYPE MISMATCH) 
A string variable name is assigned a numeric valve or vice 
versa; @ function that expects 8 numeric argument is given 
8 string argument or vice versa. 


22 UNDEFINED STATEMENT (UNDEF’D STATEMENT) 
A line reference in a GOTO, GOSUB or IF... THEN... 
ELSE Is to e nonexistent line. 


23 VERIFY ERROR (VERIFY ERROR) 
The program on tape is not indentical to the program in 
memory. (Refer to chapter STORING YOUR PRO- 
GRAMS ON TAPE) 


Note: All enclosed statements sre those messages thet will 
appear on the screen. 
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SUMMARY OF BASIC COMMANDS 
Functions: 


1) Arithmetic operators 
+, ~~ ee 4¢ 


2) Relstionel operstors 
>,< 2>9,<29,<> 


3) Arithmetic functions: 
SOR — Squere root 
INT — integer pert 
RNO — Rendom number 
ABS — Absolute magnitude 
SGN — Sign 
COS — Cosine 
SIN — Sine 
TAN — Tangent 
ATN — Are tangent 
EXP -e" 

LOG — Neturel logarithm 


4 


= 


String functions: 

LEN — Length 

STR$ — String of numeric argument 
VAL — Numeric value of string 
ASC — ASCII value 

CHRS — Cherecter 

LEFTS$ — Left characters 

MIDS — Middle charecters 

RIGHTS — Right characters 
INKEY$ — Check keyboard 


7) 


Logical operators 


ae Relational and logical expressions heve value 1 
NOT if wue, 0 if false. 


Graphics and sound functions: 

CLS — Cheer screen 

SET — Plat a point 

RESET — Clear a point 

POINT — Rewen the color code if graphics point set. 

COLOR — Set colour 

SOUNO — Produce tone of specified frequency and 
duretion 

MODE — Select graphics (1) or text mode (8) 


Program statements 
DIM — Dimension array 
STOP 

END 

GOTO 

GOSuB 

RETURN 

FOR ...TO... STEP 
NEXT 

REM 

1F... THEN... ELSE 
INPUT 

INPUT © 

PRINT 

PRINT @ 

PRINT TAB 

PRINT USING 


PRINT @ 
LET 
DATA 
REAO 
RESTORE 


Commands: 

LIST 

RUN 

NEW 

CONT 

VERIFY — Check whether program on tape and memory 
are identical 

CLOAD — Loed program from tape 

CSAVE — Save program on tape 

CRUN — Losd program from tape and run 

BREAK] (CTRL- —) — To halt program 


Other Statements 

PEEK — Return the value stored at the location specified 
POKE — Loed a value into 8 specified location 

LPRINT — Print on printer 

LLIST — List on printer 

INP — Return the content read from port 

OUT — Send velues to an 1/0 port 

COPY — Copy the content of screen to printer 

USR — Call the user's assembly language subroutine 


QUICK REFERENCE OF BASIC COMMANDS 


NOTE: erg — argument (constant or variable) 
ver — varieble 
cont — constant 
str — string 
str arg — string constant or veriable 
lin — line number 
exp — expression 


NO. COMMANOS MEANING & SYNTAX PAGE 


1 ABS (erg) — Absolute magnitude 78 
2 AND — Reletional and logicel ex- 102 
pression, have value 1 if 
true, @ if false. 


3 ASC (sty arg) 4 — ASCI! vatue in decimal 80 


4 ATN (arg) — Arctengent function 78 
- Rewit in radians 
— -16238 < arg <10E38 
5 CHR§ (arg) — Cheracter represented by 90 
ASCII code 
- 6 Sarg < 256 
6 CLEAR arg — Clear space for variable 74 
? CLOAD — Loed program from tape 146 
“file name” — Only first 16 characters 
of “file name’ are vaild 
8 CLS — Clear screen 37 


10 
11 
12 


13 


14 


1§ 
16 


17 
19 


COLOR arg 1, — Set colour 


arg2 - org2°or1 
— In graphic mode 
1Sermgig4 
In text mode 
1gargis8 
CONT — Continue program ex- 
ecution 
COPY — Capy the content on 
screen to printer 
COS (erg) — Cosine function 
— org in radians 
— -0000000 < argc 
9990989 
CRUN — Losd program from 
“file name” tape end run 
— Only firet 16 characters 
of “file name” are vaiid 
CSAVE — Seve program on tape 
“file name” — Only first 16 characters 
of “file name” are veild 
OATAcam1 — Assign value for READ 
(sw 1],... command 


DIM ver (erg) 4 — Assign size of array 
— Another form: DIM 
ver$ (arg) 
— Up to 3 dimensional 
array 
ELSE — Reter IF 
ENO — Terminsts program 
EXP (arg) — Exponential function 
—e° 2.71828 
- — 10€ 3<argg87 


166 


71 


151 


147 


120 
1%3 


aas 


27 


FOR var = — Perform looping 
erg 1 
TO arg2 — arg Igarg 2 
STEP arg 3 — org 3+6 
GOSUS lin — Go to mbroutine 
GOTO lin — Jump to specified line 
number 
IF exp 1 THEN — Conditional branching 
exp 2 — exp 1, exp 2 and exp 3 
ELSE exp 3 may be logical ex- 
pressions 
— exp Zand ep 3 may be 
line numbers 
INKEYS$ - Check keyboard 
— General form: vers = 
INKEYS 
INP (arg) — Retum content read 
from Port erg 
— 6 Sarg 2665 
— Generel form: ver < INP 
(erg) 
INPUT ster ver 1 — Print out str and ask 
[wer 1$l,....  aasigned to ver [ver$) 
INPUT e@ — Read the values of var 
“file name” 1 (vert$) etc. from the 
ver 1 (var 1$), Gate file “fle name”. 
INT (erg) — Get integer part 
— —10E 38< ag lO E38 


LEFTS$ (str arg, — Loft arg charcters 
arg) 


117 


18 


162 


LEN (st erg) 4 — Length of string 


LET ver = — Assign value 
numeric exp  — Other form: LET ver$= 
sw exp 
LIST tim t— — List from ber 1 to ln 2 
lm 2 — in2sin 1 
— Other form: LIST 
: LIST in 1 — 
: UST — tin 2 
LLIST lin 1 = — Smiles to LIST 
ia 2 — List to printer 
LOGlerg) — Netumal Logarithm 
— ag>8 
LPRINT arg? — Similar to PRINT 
(stv erg 1],... — Print to printer 
— ‘,’ or’? may be used 


MIOS (str arg,. — Middle arg 2 characters 
org 1, arg 2 starting from arg 1TH 


cherecter. 

MODE (arg) — Select graphics or text 

—- 9°68 orl 

NEW — Clear screen and memory 

NEXT — Refer FOR 

NOT — Relational and logical 
expression have value 1 
if true, © if false 

OR — Relational end logical 
expression have value 1 
if true, @ if taste 

OUT (arg1, — Sent arg 2 to Port arg 1 


167 


108 
102 


185 


47 


61 


62 


PEEK (erg — Return decimal velue 
stored at memory loca- 
ton ary 

- —32768 & arg< 32767 

POINT (arg 1, — Rewrn colour code 

org 2 - 6g erg 16127 
@ garg 2 <63 

POKE erg 1, — Loed arg 2 into memory 

arg 2 location arg 1 

— 6g org 25286 
—32768 € erg 16 32767 
PRINT arg i = — Print arg or sw arg on 
(str avg 1),.. screen 
— Use”,” or "” 


PRINT TAB — Sémiler to PRINT 
(arg 1)arg2 — Tebulate arg | space 


(str arg 2) — 6 sare 15 285 
PRINT USING — Similar to PRINT 
str;erg1,... — Output in ecified for- 
met 

PRINT @ — Similar to PRINT 
avg 1, arg 2 — Start printing erg 2 ots 
(str arg2),...  atlocation arg 1 

- 6g er91<¢ 511 
PRINT # — Send out the contents 
“file name” of ver 1 (ver 18) etc... 
ver 1 (var 1$), to the cat file “‘file 
ee name”. 
READ ver 1 — Assign value in DATA 
(var 18),... statement to variable 


REM exp — Remark 


160 


138 


180 
180 


161 


4 S82 


RESET (argt, — Clear a point 


erg 2) — @ garg 1 127 
@s arg 2563 
AESTORE — Recover the sme DATA 
RETURN — Terminete subroutine 
RIGHTS — Right arg 2 charactors 
(str arg 1, arg 2) 
ANO (arg) — Generate random 
number 
— arg 
RUN lin 7 Start execution at Nn 
— Other form: RUN 
SET (arg 1, — Plot a point 
erg 2) — 0 Sarg 15127 
6 garg2e83 
SGN (arg) — Sign of erg 
SIN (arg — Sine function 
— agin rediens 
— —0000000 < arg< 
90999009 
SOUND arg!, — Sound 
org 2 — 6 Sarg 193! 
1<arg 2K0 
SOR (arg) — Square root 
— 938 
STEP — Refer FOR 
STOP — Halt program 


STRS$ (arg) — Change ery to string 


160 


130 
W17 


aa 


171 


78 


28 


688 


71 


TAN (arg) — Tergent function 
— arg in radians 
— —9900000 < erg < 
CoB 


THEN — Refer IF 
TO — Reter FOR 
USR (arg) — CAIl user's swembily 


lenugage subroutine 
— General form: var = USR 


(arg) 
VAL (st erg) — Numeric value of string 
— sty arg should be numeric 
string 
VERIFY — Compere program oan 
““file name“ tape and program on 


memory 
— Only first 16 characters 
of “file name” ere valid 


a4 
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PART Ill 
BASIC APPLICATION PROGRAMS 


PART Il) BASIC APPLICATION PROGRAMS 


TABLE OF CONTENT 


SUM & AVERAGE 

PERMUTATION & COMBINATION 
HIGHEST COMMON FACTOR (H.C.F) 
LOWEST COMMON MULTIPLE (LC...) 
PRIME FACTOR 

ROOTS OF QUADRATIC EQUATION 
AREA OF TRIANGLE 

AREA OF POLYGON 

RADIAN & DEGREE 

FAHRENHEIT & CELSIUS 


. FOOT & METRE 


POUND & KILOGRAM 
GALLON @ LITRE 
OEPRECIATION 
SORTING NUMBERS 


. SORTING WORDS 


NUMBER GUESSING 
WORD GUESSING 


. RANDOM GRAPHICS 
. MELOOY 
. MARK SIX 


SBRAEBNSwMrwaunan 


ROS°8SS 


1. SUM & AVERAGE 
The program computes the total sum and sverege of 8 group of numbers. 
Can you tell the logic behand the computer? 


REM SUN & AVERAGE 


10 
20 
30 
40 
So 
60 
70 
B80 
90 


CLs 
PRINT 
INPUT 


“SUM AND AVERAGE" 
“ENTER HOW MANY NOS. "3A 


FOR lexi TOA 


PRINT 


INPUT B 


C=C+s 
PRINT 


s NEXT 
“SUM ww" 3C 


100 PRINT “AVERAGE @"3C/A 
110 END 


RUN 


Sum AND AVERAGE 


ENTER HOw 
NOS. i 27 
NOS. 2 98? 
NOS. 3 =? 
NOS. 4 #? 
NOS. 3 =? 
BUN = 1350 
AVERAGE = 


READY 


MANY NOS.?7 S 
10 
20 
sO 
40 
»* 


3O 


2 PEAMUTATION & COMBINATION 

Permastation and combiastion ere 2 popular sabjects in modern mathematics. 
By using tus program, you cen get the answers quickly. Can you beet the 
computer in apeed and acourecy? 


10 REM PERMUTATION & 

20 REM COMBINATION 

3O CLS 

40 PRINT “PERMUTATION ?: "5 

SO PRINT “COMBINATION" 

60 INPUT “ENTER TOTAL NOS. "3A 
70 INPUT “ENTER SUBSET NOS.";3B 
80 C=1 : D=1 

90 IF BoA THEN 30 

100 FOR I = A-B+l TOA 

110 IF C&I>1E€36 THEN 200 

120 C=CsI 1 NEXT 

130 FOR I = 2 10 B 

140 DeDs! s NEXT 

150 PRINT °PERMUTATION ="3C 
160 PRINT “COMBINATION ="3;C/D 
170 END 

200 PRINT “OVERFLOW” +: GOTO60 


RUN 


PERMUTATION & COMBINATION 
ENTER TOTAL NOS.? 3 
ENTER SUBSET NOS.? 4 
PERMUTATION = 120 
COMBINATION = 5 

READY 


10 


SSSSSSEB 


REM FIND HCF 

CLS 

PRINT “FIND H.C.F.° 

INPUT "ENTER 2 NUMSERS";A,B 
IF AsO OR BO THEN 100 

IF ADB THEN A=A-B 

IF ACB THEN B=Bb-A 

IF ACB THEN 60 

PRINT "H.C.F. 2°gh 


100 END 


RUN 


FIND H.C.F. 
ENTER 2 NUMBERS? 20 


?? 


10 


H.C.F. a 10 
READY 


4 LOWEST COMMON MULTIPLE (1.C.m.) 
Similar to 0H4.C.F.) but wil give you the Lowest Common Multiple instead of 
the Highest Camemon Factor. 


10 REM FIND LCM 

20 (8s 

3O PRINT “FIND L.C.M." 

40 INPUT “ENTER 2 NUMBERS”; A,B 
SO IF A=0 OR B=0 THEN 110 

60 IF A>B THEN C#A-1 ELSE CeB8-1 
70 C#C+1 

@O IF INT(C/A)<>C/A THEN 70 
90 IF INT(C/B)<>C/B THEN 70 
160 PRINT "L.C.M. 2%3C 

110 END 


RUN 


FIND L.C.M. 

ENTER 2 NUMBERS? 11 
2? 1S 

L.C.M. = 143 

READY 


& PRIME FACTOR 
Ties progrem identifies afl the prime tector hidden in any number. 


10 REM PRIME FACTORS 

20 CLS 

SO PRINT “PRIME FACTORS” 

40 INPUT "ENTER A NUMBER";SA 
SO IF AsO THEN 130 

60 PRINT GGN(A)s s A=ABG (A) 
70 FOR I = 2 TO As: Ba#0 

BO IF ASICDINT(A/I) THEN 100 
90 AwA/I : B=Bei : GOTO 80 
100 IF B=0 THEN 120 

110 PRINT I3"*"3By 

120 NEXT 

130 END 


RUN 


PRIME FACTORS 
ENTER A NUMBER? 240 

1 2*4 371 3571 
READY 


@ ROOTS OF QUADRATIC EQUATION 

Generally speaking, Quedratic Equations are in the form of an 2¢bu+e=0, 
where a, b, end ¢, are the constant costticients end » ts Ove uniinown veriable. 
This program can find out the roots (vekses of x) for you easily. 


10 
20 
30 
40 
50 
60 
70 
80 
90 


REM ROOTS OF QUADRATIC 
REM EQUATION 

CLS 

PRINT “QUADRATIC EQUATION" 
PRINT “ASX~2+B8X+Ca0" 

PRINT “ENTER COEFFICIENTS “; 
PRINT “A,B,C” 

INPUT A,B,C 

DO=B~2-48A8C 


100 IF D<O THEN 160 


110 
120 


O=-SQR (D) 
PRINT “THE ROOTS ARE :" 


130 PRINT (-B-D)/(28A); 
140 PRINT (-B¢D) / (283A) 
130 GOTO 170 

1460 PRINT “NO REAL ROOTS” 
170 END 


RUN 


QUADRATIC EQUATION 
ASX“2+B8xX+C=u0 
ENTER COEFFICIENTS A,B,C 


7? 1 


7? 


27? -12 
THE ROOTS ARE 1: 


-4 


3 


READY 


7. AREA OF TRIANGLE 

The eres of a triangle can be deterreined once the three sides ere fined, Can 
you write a program te find out the ares of e crcie if | can give you the 
radaus. 


10 
20 
30 
40 
30 
60 
70 
60 
90 


REM AREA OF TRIANGLE 
cLs 

PRINT “AREA OF TRIANGLE" 
PRINT “ENTER 3 SIDES“ 
INPUT A,B,C 

De. 58 (A+B4C) 

ExDs (D-A) 8 (D-B) & (D-C) 
PRINT "AREA 18";SOR(E) 
END 


RUN 


AREA OF TRIANGLE 
ENTER 3 SIDES 
7? 6 


we 
7? 


8 
10 


AREA I& 24 
READY 


8. AREA OF POLYGON 
bn this progrem, the eres of 8 reguies polygon cen be computed. Al yo, have 
to do és to input the number of sides and ts corresponding length. 


10 
20 
30 
40 
30 
60 
70 
60 
90 


REM AREA OF POLYGON 

CLS s PI#S.1416 

PRINT “AREA OF REGULAR “3 
PRINT “POLYGON” 

INPUT “ENTER NOS. OF SIDES";A 
INPUT "ENTER LENGTH";3B 
C=P18(.S8A-1) /A 
D=ASBSBSsTAN(C) /4 

PRINT "AREA I[S°3D 


100 END 


RUN 


AREA OF REGULAR POLYGON 
ENTER NOS. OF SIDES? 5S 
ENTER LENGTH? 4 

AREA 18 27.5278 

READY 


®& RADIAN & OEGREE 
The program converts erry values in redeares to Gegress, end vice versa. 


10 REM RADIAN & DEGREE 

20 CLS 

30 INPUT “FIND RADIAN(1) OR DEGREE (2135 
40 IF G=1 THEN 140 

SO INPUT “RADIAN'sB 

60 C=BA180/3. 1416 

70 IF C>360 THEN C#C-340 1 GOTO 70 
90 PRINT INT(C); "DEGREES" 

90 D=(C-INT(C)) 8460 

100 PRINT INT(D); “MINUTES* 

110 E=#(D-INT(D)) 260 

120 PRINT INT (E) 3 “SECONDS" 

130 END 

140 INPUT “DEGREES";A 

150 INPUT "MINUTES";8 

160 INPUT “SECONDS";C. 

170 PRINT 

180 D=A+B/60+C/ 3400 

190 IF D>360 THEN DeD-360 s GOTO190 
200 D=Ds3.1416/180 

210 PRINT Ds “RADIANS” 

220 END 


RUN 

FIND RADIAN(1) OR DEGREE (2)? 1 
DEGREES? 1 

MINUTES? 1 

SECONDS”? 1 


-0177491 RADIANS 
READY 


W 


FIND RADIAN(1) OR DEGREE (2)? 2 
RADIAN? 1 

37 DEGREES 

17 AINUTES 

44 SECONDS 
READY 


10 FANRENNEIT &@ CELSIUS 
Siniler to Radien & Degree, ancapt to tell you the convernon in temperetere. 


10 REM DEGREE FAHRENHEIT & 
20 REM CELSIUS 


30 CLS 

40 PRINT “FIND DEGREE-F (1) ° 
SO INPUT " OR DEGREE-C(2) "4A 
60 IF Aj@w2 THEN 110 

70 INPUT “DEGREE-C";B 

@0 PRINT By "DEGREE-C ="; 

9O PRINT B&9/S+32; “DEGREE-F “ 
100 END 

110 INPUT “DEGREE-F";B 

120 PRINT B;"DEGREE-F ="; 
130 PRINT (B-32) 85/9; "DEGREE-C* 
140 END 


RUN 


FIND DEGREE-F (1) 

OR DEGRER-C(2)? 1 
DEGREE-C? 0 

O DEGREE-C = 32 DEGREE-F 
READY 


FIND DEGREE-F (1) 

OR DOGGREE-C(2)? 2 
DEGREE-F? 32 

32 DEGREE-F = O DEGREE-C 
READY 


11. FOOT & METRE 
Gem@er to Radian & Degree, except the subjects are Foot & Metre. 


10 REM FOOT & METRE 

20 CLS 

3O PRINT “FIND FOOT(1) OR “3 
40 INPUT “METRE (2)°3A 

SO IF Aw1 THEN 100 

60 INPUT "FEET";B 

70 PRINT By “FEET ="3 

GO PRINT .30488B; “METRES” 
90 END 

100 INPUT “METRES";B 

110 PRINT By "METRES ="; 
120 PRINT B/.3040; "FEET 
130 END 


RUN 


FIND FOOT(1) OR METRE(2)? 1 
METRES? 1 

1 METRES = 3.28084 FEET 
READY 


RUN 


FIND FOOT(1) OR METRE(2)? 2 
FEET? 1 

1 FEET = .30468 METRES 
READY 


12 POUND & KILOGRAM 
Sander to Radian & Degree, except that Pound & Kilogram are being 
converted. 


10 REM POUND & KILOGRAM 

20 28s 

3O INPUT "FIND POUND(1) OR KILOGRAM(2)";A 
40 IF Am=1 THEN 90 

SO INPUT “POUNDS”; B 

60 PRINT B; "POUNDS =", 

70 PRINT .45364B;3 “KILOGRAMS” 
@0 END 

90 INPUT “KILOGRANS";B 

100 PRINT B; "KILOGRAMS =" 
110 PRINT B/. 45343 “POUNDS” 
120 END 


RUN 


FIND POUND(1) OR KILOGRAM(2)? 1 
KILOGRAMS? 1 

1 KILOGRAMS = 2.20459 POUNDS 
READY 


RUN 


FIND POUND(1) OR KILOGRAN(2)7 2 
POUNDS? 1 

1 POUNDS = .4536@ KILOGRAMS 
READY 


1% GALLON @ LITRE 
Simdter to Radian & Degree, except thet Gallon & Litre are used. 


1@ REN GALLON & LITRE 
28 CLS 


3@ INPUT “FIND GALLON. 1> OR LITREC2>°.A~A 
4@ IF A=1 THEN 90 

5Q@ INPUT “GALLONS";B 

68 PRINT B; “GALLONS ="; 

7O PRINT 4.54648) “LITRES” 

80 ENO 

590 INPUT “LITRES";6 

160 PRINT B- "LITRES ="; 

118 PRINT B/4.546; “GALLONS” 
12@ END 


RUN 


FIND GALLON 1) OR LITREC2)7 1 
LITRES? 1 

1 LITRES = .219974 GALLONS 
READY 


RUN 


FIND GRULONC 21> OR LITRECZ>” 2 
GALLON? 1 

1 GALLOHS = 4.046 LITRES 
FEAST 


14 DEPRECIATION 

The velue of most commodities wil decrease after a certain pestod of tene. 
This program calculates the depreciation value (the difference! once you have 
ingas the ongingd price, tre depreciation rete and the timing involved. 


10 REM DEPRECIATION 
20 CLS 

30 INPUT "ORIGINAL PRICE“;A 

40 INPUT “DEPRECIATION RATE (X%) "3B 
SO INPUT “NO. OF YEARS*;C 

60 PRINT “DEPRECIATION ="; 

70 B=B/100 

GO DeAsBs(1-B)*(C-1) 

90 D=INT(0810+.5) /10 

100 PRINT D s END 


RUN 


ORIGINAL PRICE? 1000 
DEPRECIATION RATE(%)? 10 
NO. OF YEARS? 5 
DEPRECIATION = 65.6 
READY 


16. SORTING NUMBERS 

It you nput © group of numben (from 2 to 20), this program will sort the 
number in en escending order, Cen you modify the program in the wey that 
It can sort the numbers in 8 descending order? 


10 REM SORTING NOS. IN 

20 REM ASCENDING ORDER 

30 CLS 

40 PRINT "SORTING NOS. (2-20)" 
30 INPUT “HOW MANY NOG. 73A 

60 DIM AC19) 

70 FOR It = 1 TOA 

BO PRINT “NO. °sIs s INPUT ACI-1) 
90 NEXT 

100 FOR J © 0 TO A-2 

110 FOR I @® O TO A-2 

120 IF ACT)<A(I4+1) THEN 140 

130 BeA(I) s ACTISACI+41) 3s ACI*1) 2B 
140 NEXT : NEXT 

150 FOR } = 0 TO Aa-! 

160 PRINT ACI); 

170 NEXT 

160 END 


RUN 


SORTING NOS. (2-20) 
HOW MANY NOS.7 6 


NO. 176 

NO. 2°73 

NO. 37 4 

NO. 47 3 

NO. 37? 2 
NO. 6 ? 1 
123 4 3 6 
READY 


16 SORTING WORDS 
This program sorts 6 group of words (fram 2 to 10) in an aiphabetic onder. 


10 
20 
390 
40 
SO 
60 
70 
80 
90 


300 
110 
120 


REM SORTING WORDS IN 
REM ALPHABETIC ORDER 
CLs 
PRINT “SORTING WORDS (2-10) ” 
INPUT "HOW MANY WORDS” ;A 
DIM AS(9) 
FOR I 2 1TO0A 
PRINT "WORD™;13 8 INPUT AS(I-1) 
NEXT 

FOR J = O TO A=2 

FOR I = O TO &A-2 

IF ASC(I)<AS(CI¢1) THEN 140 


130 BS=AB(I) &s ASCI)ISAB(I¢1) &¢ AS(I¢1) =BS 


140 


NEXT 3s NEXT 


150 FOR I = O TO Aé-i 
160 PRINT AS(I)3" "3 
170 NEXT 
1980 END 


FUN 


SORTING WORDS (2-10) 
HOW MANY WORDS”? 6 


WORD 1 ? 200 
WORD 2 ? FAST 
WORD 3 7 LAZY 
WORD 4 7? EAT 
WORD S 7? EAR 
WORD 6 ? HELLO 


EAR EAT FABT HELLO LAZY Z00 
READY 


17. NUMBER GUESSING 

The computer will generste 8 number in rendom (from 1 to 1000) and you 
wal heve to guess what is the pre-selected nuraber, How many trish you have 
to attempt? 


10 REM GUESS A NUMBER 
20 CLS : Cel 

30 A=RND (1000) 

40 PRINT "GUESS A NUMBER* 

SO INPUT “(1-1000) "3B 

60 IF BA THEN PRINT “SMALLER® 
70 IF B<A THEN PRINT “LARGER” 
80 IF BEA THEN 100 

90 CeC+1 1 GOTO 40 

100 PRINT “YOU ARE RIGHT* 

130 PRINT “YOU HAVE TRIED"4C; 
120 PRINT "TIMES" 

130 END 


RUN 


GUESS A NUMBER 
(1-1000)7 300 
SMALLER 

GUESS A NUMBER 
(1-19000)? 250 
LARGER 

GUESS A NUMBER 
(1-1000)? 300 
YOU ARE RIGHT 
YOU HAVE TRIED 3 TIMES 
READY 


This és only an example. The numbers may very as the pro: 
grem uses random numbers. 


18 WORD GUESSING 
This time you have to quess a 4 letter word. The method of playing is 
simélar to the Mumber Guessing. 


10 REM GUESS A WORD 

20 CLS 

30 C8e°F ISHRUSHRESTS I DETALKD IRTNORKGIRLJUMPMOOD" 
40 I=(RND(10)-1) 8441 

SO AS=HIDS(C6,1,4) 1 Sai 

50 PRINT “GUESS A WORD” 

70 INPUT °(4 LETTER) “)Be 

80 FOR J = 1 TO 4 

90 IF MIDS(AS,1,J)@MIDS(BS,1,J) THEN NEXT 
100 PRINT “YOU HAVE" sJ-13 

110 PRINT “LETTERS RIGHT” 

120 IF J<>S THEN SaSe1 : GOTO 60 

130 PRINT “YOU HAVE TRIED®°;5) 

140 PRINT “TIMES® 

150 END 


RUN 


GUESS A WORD 

(4 LETTERS)? R 

YOU HAVE 0 LETTERS RIGHT 
GUESS A WORD 

(4 LETTERS)? 8 

YOU HAVE 1 LETTERS RIGHT 
(4 LETTERS)? SIDE 

YOU HAVE 4 LETTERS RIGHT 
YOU HAVE TRIED 3S TIMES 
READY 


This is only an exemple. The letters msy very as the pro 
grem choosss them rendomiy, 


1& RANDOM GRAPHICS 
Rendom graphic is gereryted by meking use of the pre-defined graphic 
characters, 


10 REM GRAPHIC 

20 CLS 

30 COLOR RND (8) 

40 PRINT@ RND(512)—-1, "Ges 
SO BOTO -30 


20, MELOOY 

You cen write and play your own seng. All you have to do is to select the 
frequency code and the duration code of each nots. However, the maximum 
rurber of note that you can pley st one time will depend on the memory 
size of your computer, 


10 
2o 
30 
40 
so 
60 
70 
80 
90 


REM SONG 

cLs 

INPUT “ENTER NO. OF NOTES"3N 
PRINT “ENTER YOUR NOTES“ 

DIN AX(28N-1) 

FOR I = O TO W1 

INPUT “FREQUENCY CODE"; AX(182) 
INPUT “DURATION CODE";AX(182+1) 
NEXT 


100 FOR I = O TO N-1 
110 GOUND AX( 182), AX(IS2+1) 
120 NEXT 


RUN 


ENTER NO. LF NOTES? 8 
ENTER YOUR NOTES 
FREQUENCY CODE? 26 
DURATION COUE? 3% 
FREQUENCY CODE? 30 
DURATION CODE? 3 
FREQUENCY CODE? 78 
DURATION CODE? *. 
FREQUENCY CODE? 21 
DURATION CODE? 5 
FREQUENCY CODE? 26 
DURATION CODE? 3 
FREQUENCY CODE? 28 
DURATION LUDE? 3 
FREQUENIZY CODE? $0 
DURATION CODE” 3 
FREQUENCY CODE? 26 
DURAT LON UuDE? 7 
KE AY 


ra] 


10 
20 
30 
40 
so 
60 
790 
80 
90 


100 
110 
120 
130 
140 


- MARK SIX 
Jt will generate @ random nusnibers with one entre specie! number. 


REN MARK SIX 
CLS 
FOR I = 1 T0 7 
ACT) SRND (36) 
IF I =. 1 THEN 990 
FOR J = 1 TO [-} 
IF ACIISACJ) THEN 40 
NEXT 
NEXT 
PRINT "THE NOG. ARE :° 
FOR I #®1T053 
FOR J = 1708 
IF ACJICACJ#1) THEN 150 
BeACJ) 3s ACJISACJICL) 3s ALJol1) oB 


130 NEXT s NEXT 
160 FOR J = 1 TO 6 
170 PRINT ACJ)3 


180 NEXT 
190 PRINT 
200 PRINT “SPECIAL NO. IS 2° 
210 PRINT A(7) 
220 END 
RUN 
THE NOS. ARE : 
417 23 NW 35S 34 


SPECIAL NO. IS 3 


9 


READY 
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